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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to deronautical Engineering— A Special Bibliography (NASA SP-7037).
lists 187 reports, journal articles, and other documents originally announced in October
1974 in Sciemtific and Technical Aerospace Reports (STAR) or in huernational Aerospace
Abstracts (14 A).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research
and development in aerodynamics, acronautics, and ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
IAA Entries and STAR Eutries.in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances.

Three indexes—subject, personal author, and contract number—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A74-10000 Serios)

All publications abstracted in this Section are available from the Technical Information
Service. Amencan Institute of Aeronautics and Astronautics. Inc.. {AIAA). as follows
Paper copies are available at $5.00 per document up to a maximum of 20 pages. The
charge for each additional page is 25 cents. Microfiche ‘! are available at the rate of
$1.50 per microfiche for documents identified by the § symbol following the accession
number. A number of publications. because of their special characteristics, are avalable
only for reference in the AIAA Technical Information Service Library. Minimum airmail
postage to foreign countries is $1.00. Please refer to the accession number. eg.A74-11072,
when requesting publications.

STAR ENTRIES (N74-10000 Series)

A source from which a publication abstracted in this Section is available 10 the public is
ordinanly given on the last line of the citation. e.g. Avail: NTIS. The following are the

most commonly indicated sources (full addresses of these organizations are listed at the
end of this introduction):

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced in lssue 21, 1973, “stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $3.00 for a 1-to-25
page report to $11.00 for 576 to 600 pages. plus $2.00 for each additional
100-page increment. Demand print reports (those for which a facsimile reproduction
will be made to fill orders} are priced at $4.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively;
i.e.. reports previously announced at a certain price continue to be sold at that
price. If “Avail: NTIS" without a price appeared in the citation of a NASA report
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See "Avail: SOD"” below far
documents available from both the Superintendent of Documents and NTIS.

Microfiche. Microfiche is available from NTIS at a standard price of $2.25
{regardless of age) for those documents identified by the # sign following the
accession number (e g., N74-10036#) and having an NTIS availability shown in the
citation. Standing orders for microfiche of (1) the full collection of NTIS-available
documents announced in STAR with the # symbol, (2) NASA reports only {ident-
ified by an asterisk {*}). {3) NASA-accessioned non-NASA reports only (for those
who wish to maintain an integrated microfiche file of aerospace documents by the
“N” accession number), or (4) any of these classes within ane or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title (e.g.,
45 cents) over individual requests. Inquiries concerning NTIS Selective Research

{1} A microfiche is a transparent sheet of film. 105 x 148 mm in size. containing as many
as 60 to 98 pages of information reduced to micro images (not to exceed 26; 1 reduction),
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Avail:

Avail:

Avail:

Avail:

Avail:

Avail;

Avail:

Avail:

Avail:

Avail;

Other

in Microfiche should be addressed to the Subscription Unit, National Technical
Infarmation Service.

Deposit Accounts and Customers Cutside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges to the standard or announced prices:
hard {paper) copy, $2.50 each document; microfiche. $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Research in Microfiche program, NTIS will add 15§ cents for each title shipped.
SOD f{or GPO). Sold by the Superintendent of Documents, U S, Government
Printing Office, in hard copy. The price is given following the availability line.
{An order received by NTIS for one of these documents will be filled at the SOD
price if hard copy is requested. NTIS will also fill microfiche requests. at the
standard $2.25 price, for those documents identified by a # symbol }

NASA Public Document Rooms. Documents so indicated may be examined at

or purchased from the National Aeronautics and Space Administration, Public

Documents Room {Room 126}, 600 Independence Ave., S.W., Washington, D.C.

20548, or public document rooms located at each of the NASA research centers,

the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion

Laboratory.

NASA Scienufic and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Science Information Available from the
Atomic Energy Commission (TID-4550), which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4 00 each. regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO Publications of Her Majesty's Stationery Qffice are sold in the U.5. by

Pendragon House, Inc., (PHI}. Redwood City. Califormia. The U.S. price {including a
service charge) is given, or a conversion table may be obtained from PHI.

BLL {formerly NLL): British Library Lending Division, Boston Spa. Wetherby, York-

shire, England. Photocopies available from this arganization at the price shown
{if none is given, inquiry should be addressed to BLL).

ZLDI. Sold by the Zenwalstelle fir Luftfahridokumentation und -Informanon,
Munich. Federal Republic of Germany. at the price shown in deutschmarks (DM},
fssuing Activity, ar Corporate Author, or no indication of availability: inquiries as
ta the availability of these documents should be addressed to the organization
shown in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissicner of Patents, U.S. Patent Office. at the
standard price of § 50 each, postage free.

availabilities: If the publcation is avatlable from a source other than the above,
the publisher and his address will be displayed entiraly on the availability line or in
cambination with the corporate author line.



GENERAL AVAILABILITY

All pubhcaticns abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Frntries and (AA Entries sections. |t is suggested that the bibliog-
raphy user contact huis own library or other jocal libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies.
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is avaiable on subscription from the National Technical Information Service
{NTIS}. The annual subscription rate for the monthly supplements, excluding the annual

cumulative index. is $518.00. All questions relating to subscriptions should be referred to the
NTIS.
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ADDRESSES OF ORGANIZATIONS -

American Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave.

New York, N.Y. 10017

British Library Landing Division,
Boston Spa, Wetherby, Yorkshire,
England

Commissioner of Patents
U.S. Patent Office
Washington, D.C. 20231

Engineering Sciences Data Unit Ltd.
251-259 Regent Street
Ltondon W1R TAD, England

ESRO/ELDOQ Space Documentation Service
European Space Research Organization
114, av. Charlas de Gaulle

92 -Neuilly-sur-Seina, France

Her Majasty’s Stationery Office
P.0 Box 569, 5E.1
London, England

NASA Scientific and Technical Information
Facility

P.O. Box 33

College Park. Maryland 20740

National Aeronautics and Space
Administration

Sciantific and Technical Information
Office (KSl}

Washington, D.C. 20546
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National Technical Information Service
Springfield. Virginia 22151

Pendragon House. Inc.
839 Broadway Avenue
Redwood City, California 94063

Supernintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402

University Microfilms. Inc.
A Xerox Company
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Ann Arbor, Michigan 48106

University Microfilms. Inc.
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Technical Information Center
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TYPICAL CITATION AND ABSTRACT FROM STAR
NASA SPONSORED AVAILABLE ON
DOCUMENT ‘ { MICROFICHE

ACCESSION NUMBER—e N74.10038%¢ Linguistic Systems, Inc., Cambridge, Mass. +————=——— CORPORATE
STUDY OF HEAVING MOTION IN AIR CUSHION VEHI- SOURCE

CLES
T"’LE___’—' G. VandeSteen Washington NASA Nov. 1973 121 p refs

Transl. into ENGLISH from ~Etude du Mouvement de Filonnement PUBLICATION
des Vehicules & Coussin d'Air’  Brussels, NT 33, 1873 97 p DATE
r—= {Contract NASw-2482)
AUTHOR INASA-TT-F-15108) Avail. NTIS“HC $8.25 CSCL 01C o MVAILABILITY
The behavior of three types of ground effect machinaes SOURCE
experiancing uscigat:jon%hin veni't_:al lranslatiofn with no pitch.f;oll.
or yaw was studied. e configurations of the ground effect
g:%'r:::: machines are described. It is shown that the two important co::;:
movements in the problem are heaving and pitching, as yaw
has virtuatly no effect of the performance of the vehicle. Preliminary
REPORT- tests showed that for all three types of vehicles, the transiemt
NUMBER state is in general an oscillating one. similar to a damped

sinusoid. Author

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE DN
DOCUMENT l l MICROFICHE
ACCESSION ———==AT74-10798 * # Effect of anisotropic turbulence on 2ero- e TITLE
NUMBER dynamic noise. M_.rGoIdsIein and B. Rosenbaum (NASA, Lewis —e—0m8 01—
I Research Center, Cleveland, Ohio). Acoustical Society af America,
AUTHORS Journal, vol. 54, Sept. 1973, p. £30-645. 23 refs. —— AUTHORS'
A model based on Lighthill's theory for predicting aerodynamic AFFILIATION
noise from a turbulent shear flow is developed. This model is a
generalization of the one developed by Ribner, it does not require TITLE OF
that the turbulent correlations factor into space and time-dependent PERIODICAL
parts. It replaces his assumption of isotropic turbulence by the maore
realistic one of axisymmetric turbulence. In the course of the PUBLICATION

analysis, a hierarchy of eguations is developed wherein each DATE
succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implicatians of the model for jet noise are discussed. It is shown that
far the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstream. {Author}
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#

IAA ENTRIES

A74-38042 F The Ka-26 helicopter (Vertolet Ka-26), A. F.
Vakhitov. Moscow, |zdatel'stvo Transpart, 1973. 168 p. In Russian.
The present work gives a ful} description of the Ka-26 helicopter
and its main systems. The Ka-26 features two 3-blade rotors
maunted one above the other on a single axis and two air-cooled
325-harsepower engines. It is designed for agricultural applications
(e.g., crop dusting] as well as for the transportation of freight and
passengers, 11 features modular construction so that various fuselage
and equipment configurations are possible, each geared to a
particular application., Systems described include the hydraulic
system, reduction, the power plant, the rotor system, landing system,
de-icing equipment, radio and electronic system, and navigaids.
P.T.H.

AT4-38043 4 Servomechanikms of aircraft instruments -
Dynamics of servomechanisms in the presence of dry friction and
retardation (Pribornye servomekhanizmy letatel’nykh apparatov -
Dinamika servomekhanizmov pri nalichii sukhogo treniia i za-
pazdyvaniial. V. V. Petrov and B. A. Marchukov. Moscow, 1zda-
tel'stvo Mashinostroenie, 1973, 223 p. 32 refs. In Russian.

The dynamics of servomechanisms in the presence of dry
friction in the sensitive element or the comparison element is studied
with allowance far retardation in changeover switching, The analysis
is limited to systems in which friction may be expressed in a
Coulomb approximation (i.e., where dynamic friction is constant and
equal to the maximum value of static friction}. Some aspects of the
design and calculation of systems operating in a vibrational mode
that tends to reduce the unfavorable effect of friction forces are
discussed. Means of compensating for dry friction farces arising in
the displacement of the sensitive element are examined. A procedure
for designing a universal device capable of perfarming the functions
af several navigation and flight instruments is described. V.P.

A74.38046 F Filtration of aviation fuels (Fil'tratsiia avia-
wionnykh topliv). K. V. Rybakov. Moscow, lzdatel'stvo Transport,
1973. 164 p. 111 refs. In Russian,

The present work discusses in detail the problem of contamina-
tion of aviation fuel and the means of studying and dealing with the
probtem. On the basis of many measurements, the process of
contamination is studied from the refinery to the fuel nozzle. The
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effects of various degrees of contamination are investigated, and
standards for fuel purity are discussed. Modern filtration systems are
described, and the filtering properties of variaus materials {fabrics,
nonfabrics, pagers, etc.) are compared. P.T.H,

ATA-38049 ¥ Air transport. Volume 3 {Vozdushnyi trans-
port. Volume 3). Z. P. Rumiantseva and N. G, Savusia. Moscow,
VINITI, 1973, 132 p. 105 refs. In Russian.

The technical and eeonomic aspects of the develapment of air
transportation are reviewed, and methods of predicting air trans-
portation over 10 10 15 year periods are discussed. The current status
and developmental trends of passenger aircraft are reviewed. The
irrequilarity and inconsistency characterizing the development of civi!
aviation during the past decade are noted, alang with the competitive
struggle for markets between regular airlines and charter organiza-
tions of the western worid, and the ecanamic integration and
cooperation between individual airlines. V.P

A74-38098 QOptimization of air routes with a view 1o
minimizing the risk of collision (Ogtimisation des routes sériennes en
vue de minimiser le risque de collision). L, F, Pau and B. Nilsson
{Danmark Tekniske Hogskole, Lyngby, Denmark). Navigation
{Paris}, vol. 22, July 1974, p. 259-274, 29 refs. In French.

Putting in service the new airport of Copenhagen-Salthalm,
Denmark, tempararily requires the utilization of two neighboring
airports, For this reason, it is considered necessary to aptimize the
flight procedures and the air routes, in order to make the two
airparts independent while minimizing the risk of collision, A
three-dimensional geometric model of the air space in the terminal
zone is proposed, and a procedure of optimization which minimizes
the number of potential conflicts and the risks of collision at these
points. A formula is given to evaluate them in the case of two secant
or neighboring trajectaries. F.R.L.

A74-38140 Hybrid heavy-lift vehicle under study. D. E.
Fink. Aviation Week and Space Technology. vol. 101, July 29,1974,
p. 49-51,

The proposed Megalifter semi-tighter-than-air vehicle s
described. It was originally intended to carry the NASA space shuttle
orbiter vehicle and external propellant tank, but is svitable for
transport of heavy eguipment or large volumes of light cargo like
liguid or gaseous fuels. |t is a hybrid of an airship, a conventional
winged aircraft, and a lifting body, adaptable to either STOL or
VTOL operation, Helium buayant gas maintained in a constant
volume envelope affsets the greater part of the payloadAifting frame
weight, while the large wingspan and the combined thrust of four
large engines do the rest. Vectored thrust engines on the wingtips
provide computer-controlled control augmentation needed tor deal-
ing with extreme turbulence or flight emergencies. Total weight is
over a million pounds, wingspan is 530 ft, maximum payload is 200
tons. J.K.K.

A74-38149 4 Protectian of civil aviation aircraft against fire
(Zabezpieczenie przeciwpozarowe samolotow cywilnychl. A, Lesiuk,
Technika Lotnicza i Astronautyczna, vol, 29, Mar, 1974, p. 4.9, 7
refs. In Polish.



A74-38150

Factors which may cause ignition ot combustible mixtures in
aireraft fuel systems are examined, with particular reference to high
temperatures, leakage, electrostatic charges: at the aircraft surface
{electric discharges during flight), and lightnings passing through the
aircraft. Safety measures for aircraft fuel systems, based on the use
of fuel tank inerting with fiquid nitrogen and the use of fire
protection agents {such as BCF) are discussed, and the principal
universal fire-precaution requirements and regulations are reviewed.

VP

A74.38150 # Guidelines far selecting the parameters of a
slab tailplane (Wytyczne doboru parametrow plytowego usterzenia
wysokosci). J. Sandauer (Instytut Lotnictwa, Warsaw, Poland),
Technika Lotnicza i Astronautyczna, vol. 22, Mar. 1974, p. 23-29, In
Palish

The stability and maneuverability characieristics of slab
tailplane are analyzed, with particular reference to the factors
responsible for the difference in the characteristics of aircraft with
conventional and slab tailplanes. The performance of a slab tailplane
with and without a balance tab is examined. A method for evaluating
and selecting the aerodynamic parameters of a slab railplane is
proposed which takes into account such aircraft characteristics as the
maneuver and static margins with stick fixed, and the farce gradients
at the stick for constant and accelerated flying speeds. W.P.

A74-38158 5.8.T. flight-profile optimisation. W. J. Wilson
(Waterloo, University, Waterloo, Ontario, Canada). /astitution of
Electrical Engingers, Proceedings, wol. 121, July 1974, p. 739745,
16 refs,

The development of a practical method for the calculation of
optimal flight profiles for the supersonic transport Concorde is
described. Existing optimization technigues are modified 10 reduce
the long computation times usually required for this type of
problem. A modified ‘stopping-condition’ approach is introduced 1o
deal with the free terminal time problem. Switching times are used as
control parameters to govern the use of reheat thrust on the aircraft,
resulting in discontinuities in the state equations, The conjugate-
gradient technique, with some moditications, is used in the solution
of the problem. The definition of the inner product of the gradients
is altered to accommodate the combined use of contral variables and
contral parameters. Also, an alternative method to the restart
appreach for reducing the effect of error accumulation in the search
directions is introduced. Finally, the effect of gradient scaling on the
convergence of the probtem is demonstrated. (Author)

AT4-38249 > # Management of analytical redundancy in
digitat flight control systems for aircraft. R. C. Montgomery and D.
B. Price {NASA, Langley Research Center, Flight Dynamics and
Control Div., Hampton, Va.). American Institute of Aeronau tics and
Astronatutics, Mechanics and Control of Flight Conference, Anaheim,
Calif., Aug 5.8, 1974, Paper 74-887. 11 p. Members, $1.50;
nonmembers, $2.00.

This paper presents a design method for aptimal redundancy
management for nonlinear systems with application to highly
maneuvering aircraft. The approach taken is based on selecting the
failure states to be covered by the system design and constructing a
cost function that represents the cost of making an incorrect
decision. The decision logic which minimizes the cost requires a bank
of extended Kalman filters running in paralle!. This produces a severe
computational reguirement, To reduce this requirement, a sub-
optimal logic is developed based on using a nonlinear single-stage
prediction algorithm in the filters with filter gains and clecision logic
selected using steady-state results obtained from a linearization of
the vehicle and sensor dynamics, The design process is then applied
to designing a redundancy management system for the F8-C aircraft.
Resuits indicate that the systern is superior in failure detection to a
svsteAm using the same structure but using a linear single-stage
prediction algorithm in the filters. (Author)
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AT4-38295 % Quiet engine from NASA. N. D. Sanders and
E. W. Conrad [NASA, Lewis Research Center, Cleveland, Ohio},
Flight International, vol. 106, July 25, 1974, p, 87-8Q.

Engine designs resulting from the NASA sponsored quiet engine
program are described in terms of their possible use on the DC-8.
These engines have high bypass ratios for low jet noise and
low-speed, low-noise fans. Experiments were carried out on various
fan designs with different tip speeds. The advaniage of fow tip speeds
and high lift coefficients has been demonstrated. The engines are
equipped with flight-standard nacelles with acoustic suppression. 1t is
estimated that these improvements will reduce DC-B noise by about
26EPNdB-29EPNJB. J.K.K.

A74-38310 # System for guiding fixed- or rotary-wing air-
craft in approach and landing zones (Systéme de guidage d’avicns et
d'hélicoptéres en zone d'approche et d'atterrissage). J. Besson
{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). (NATO,
AGARD, Meeting on Guidance and Control of V/STOL Ajrcraft and
Helicopters at Night and in Poor Visibility, Stuttgart, West Germany,
May 14-18, 1974} ONERA, TP no. 1342, 1874. 9 p. 14 refs. In
French,

A gystem capable to provide guidance over several kilomsters, or
also ground control, for aircraft in approach of landing is proposed.
Based on measurement of distances between the moving aircraft and
a number of ground stations, the system offers the advantages of
avoiding frequency cluttering through use of time multiplexing and
of lending itself to integration in a multifunction system. M.V.E.

AT4-38311 4 Theoretical and experimental study of bound-
ary layer blowing at the hinge of a lift-augmenting flap [Etude
théorique et expérimentale du soufflage de couche limite a la
charniére d'un volet hypersustentateur]. B. Monnerie and G. Lovat
(ONERA, Chatillon-sous-Bagneux, Hauis-de-Seine, Francel. (NATO,
AGARL, Meeting on V/STOL Aeradynamics, Delft, Netherfands,
Apr. 24-26, 1974.) ONERA, TP no. 1367, 1974. 21 p. 5 refs. In
French.

The lift augmentation etfect by baundary layer blowing was
studied with a special setup installed in a subsonic 3-meter-diam wind
tunnel. The means by which the problem of obtaining satisfactory
two-dimensional boundary tayers on a lift-augmenting flap was
solved are described. A set of complete data on the development of
mixed tlow between the jet and the boundary layer is abtained, The
experimenta! data are verified theoretically, using a turbulence madel
based on the Nee-Kovasznay eqguation for the viscosity coefficient.

V.P.

A74-38315 The energy crisis of fuel and the procedures of
cruising flight [La crisis energética de combustible y los pro-
cedimientos de wueela de crucerol. M. Cuesia Alvarez. Revista de
Agrandutica y Astrondutica, vol. 34, June 18974, p. 444.460. In
Spanish.

The energy crisis has focused attention on questions concerning
the aircratt type with the lowest operational fuel consumption.
Other important questions are refated to the flight procedures which
have aptimum characteristics with regard to fuel consumption and
total operational costs. |t has been found that aircraft equipped with
turbojet  engings require the lowest amount of fuel for thoir
aperation. Details of turbojet design and operation are discussed
along with questions of cruising range, thrust, and velocity, taking
inta account conditions at various altitudes. The characteristics of
cruising flight undertaken under conditions of constant Mach
number and constant altitude and of constant thrust and constant
altitude are considered. G.R.

A74-38393 The jet density exponent issue for the noise of
heated subsonic jets. R. Mani {GE Research and’ Develgpment
Center, Schenectady, N.Y.). Journal of Fluid Mechanics, vol. 64,
Juty B, 1974, p. 611-622. 16 refs. Research supported by the US.
Department of Transportation and L).S, Air Force.

An investigation is conducted concerning the variation in the
sound power of a jet of constant exit velocity with a change in the



jet exit density. The experimentally observed results seem to. admit
an explanation based on the influence of the shrouding effect of a jet
flow on the radiative efficiency of moving acoustic sources. The
change in effigiency is calculated with the aid of a simple model. The
jet density exponent is found to depend both on the jet Mach
number and on a source frequency parameter. The theoretical results
are compared with experimental studies of the problem. G.R.

A74-38403 # An investigation of corrugated metallic dia-
phragm capsules as used in aircraft instrument pressure elements. R.
Yaokoi {Nihon University, Tokyo, Japan). Japan Society for Aero-
nautical and Space Sciences, Transactions, vol, 17, no. 36, 1974, p.
76-90. 13 refs.

Theoretical and experimental investigation of the maximum
deflection of corrugated metallic diaphragm capsules. The resuits
presented should prove useful in the design manufacture and testing
of all types of diaphragms, as well as in the selection of materials for
diaphragms. M.V.E.

AT4-38497 §# The Dolphin airship with an undulating pro-
pulsion system and its many uses as crane and operational aircraft
(Delphinluftschiff mit Wellantrieb-vielseitiy verwendbar als Kran- und
Arbaitsluftschiff], U. Queck {Kammer der Technik, Berlin, East
Germany). Technisch-dkonomische Informationen der  zivilen
Luftfahrt, vol. 10, no. 3, 1974, p. 161-165, In German.
Disatlvantages regarding the use of a helicopter as a crane are
mainly related to its limited lifting capacity. This drawback can be
overcome by a new type of aircraft, the Dalphin airship, which
combines in certain respects the properties of a helicopter, airship,
and conventional aircraft. The uplifi provided by the helium-filled
body of the Dolphin airship compensates for the weight of the
aircraft and maintains the aircraft in a floating position, The capacity
for lifting the load and moving the aircraft vertically upward or
downward is provided by a propulsion system of novel character-
istics. It i3 estimatéd that the optimal lifting capacities far the
operation of the Dolphin airship as crane are in the range from 5,000
1o 500,000 kg. G.R.

A74-38498 7 Aerodynamic analysis of different flight at-
titudes of conventional aircraft. Xl - Aerodynainic principies
fAeradynamics of the wing: Forces and moments of force of the air
in the case of rectilinear flight at fow Mach numbers/ (Flug-
mechanische Analyse verschiedener Flugzustinde konventiuneiler
Flugeeuge. X1 - Aerodynamische Grundiagen /Aeruaynarik des
Tragfliigals: Luftkrafte und Luftkrafunomente im Geradeaustlug bei
kleinen Machzahlen/}. F. Seidler {Hochschule fir Verkehrswesen,
Dresden, East Germany}. 7echnisch-Gkonomische Informatioren der
ziviterr Luftfahrt, vol. 10, no. 3, 1974, p. 166-184, In German.

The general motion of the wing can be divided inte a number of
forms of motion, related to the rectilinear flight, sidesfipping, the
dutch roll, pitching, and yawing. Three-component measurgment and
the graphical representation of the obtained values are discussed
alang with questions regarding the dependence of the lift on the
angle of attack, the dependence of the drag on the angle of attack,
the characteristics of the polar, aerodynamic guality and lift drag
ratio, the dependence of the pitching mement on a the angle of
attack and the lift, the center of pressure, and the aerodynamic
centes. G.R.

AT74-38499 The tow technology airship. E. Mowiorth
{Surrey University, Guiidford; Airfloat Transport, Ltd., Engtand).
New Seientist, vol. 83, July 25, 1974, p. 178180,

Discussion of the Airfloat airship program aimed st the design of
an airship that could carry up to 400 tons as a single ‘dnaor-to-door”
payload over a range of about 1000 miles. The program emphasizes a
rigorous minimization of research and development and the greatest
possible uwse of currently available units, installations, systems,
techniques, materials, and experience in the interest of immediate
commercial effectiveness. The sconomics of alternative designs and
various applications are briefly reviewed. M.V.E.
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A74-38551

AT4-38523 Air Foree findings and recommendations on
digital aircraft avionics. E. C. Gangl (USAF, Aeronautical Systems
Div., Wright-Patterson AFB, Ohio}. In: NAECON '74; Proceedings of
the Natignal Aeraspace and Electronics Conference, Dayton, Chio,
May 13-15, 1974. New York, Institute of
Electrical and Electronics Engineers, Inc., 1974, p. 72-77. 8refs.
Jmproved capabilities and performance of aircraft weapons
systems are shown to be made possible by proper use of digital
avionics without the usual companions of complexity, lowered
reliability, and high costs. The prerequisites to an early realization of
these possibilities are pointed out, M.V.E.

A74-38533 Considerations in the design of a digital flight
contral function for a high performance aircraft. J. G. Mrazek {Texas
instruments, Inc., Dallas, Tex.) and D. P. Rubertus (USAF, Flight
Dynamics Laboratary, Wright-Patterson AFB, DOhial, In: NAECON
‘74; Procesdings of the Mational Aerospace and Electronics Con-
ference, Dayton, Ohio, May 13-15, 1974, New
York, Institute of Etectrical and Electranics Engineers, Inc., 1974, p.
186-193.

Current interast in applying digital information management
technigues to & broad spectrum of military aircraft functions has
stimulated increased attentian to identifying the design eriteria
required to achieve satisfactory dynamic performance in a digital
flight control function. The investigation uses an analog, quadruple,
fly-by-wire system as a modzl. The flight controt aigorithms were
developed from the analag filter definitions using the Tustin
transformation. A data rate was selected for each segment of the
system in the interest of distributing the processor load to the best
overall advantage. The computer load was assessed using the flight
control algorithms and data rates associated with each loep segment.
11 was determined that the computation cycle time was dominated
by the redundancy management function. {Author)

A74-38535 A low power night photo system for high
speed unmanned aircraft. H. Fledel and H. 5. Lapp (USAF, Avionics
Laboratory, Wright-Patterson AFB, Ohio). In: NAECON ‘74; Pro-
ceedings of the National Aerospace and Elecironics Conterence,
Dayton, Ohio, May 13-15, 1974, New Yark,
Institute of Electrical and Electronics Engineers, Inc., 1974, p.
203-207.

The Air Farce Avionics Laboratory has developed a night photo
systam, designated as the KS-126A, The system consists of a pulsed
illuminator synchronized to a single 70-mm camera. The camera is
unigue in two respects; {1) one of its components is an 80-mm-diam,
one-stage, image amplifier tube; (2) the camera makes use of a
rotating carousel or wrntable having three prisms, each one providing
a 40 x 40 deg view of the ground. The system was defivered in an
RF4C centerline pod so that flight testing could be effectively
accomplished by a controlizble high-performance aircraft. However,
the system was designed for instaliation into, and operation irom a
low-altitude drone. {Awthor)

A7T4-38551 A digital multimode flight control system for
tactical fighters. K. Bassett and T. Yechout (Honeywell, Inc.,
Minneapolis, Minn.). In: NAECON '74; Proceedings of the National
Aercspace and Electranies Conference, Dayton, Ohia, May 13-15,
1974, New York, Institute of Electrical and
Elactronics Engineers, 1974, p. 300-307.

Review af a program for the development of a dligital multimode
flight contrel system aimed at a flight test evaluation en an A-7D
tactical aircraft. Among the achievements to he realized by the
program are: (1) the validation of computation parameter require-
ments for tactical aircraft; (2} flight evaluations of digital multi-
maodes usable far weapons delivery missians; (3) real-world testing of
redundancy and self-test concepts; and (4] experience in sott-ware
vatidation and contrel for digital flight central systems. Each of
these achigvements is expected to result in appreciable benefits for
future advanced flight control applications. M.V.E.



A74-38552

AT4-38552 Advanced environmental control system. W. C.
Savage (USAF, Flight Dynamics Laboratory, Wright-Patterson AFB,
Ohio). In: NAECON '74; Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 13-15, 1914,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1974, p. 308-310.

The described environmenial control system is being developed
to provide high environmental reliability of aircraft subsystems.
Delivery of a steady suppiy of clean cool dry air under all mission
conditions is ensured by wsing an improved heat exchanger/separator
combination to remove effectiveby large amounts of moisture and to
eliminate wasteful rehaat. The design of the high-pressure condensing
automatically rotating heat exchanger is described. V.P.

A74-38554 Electromagnetic compatibility considerations
in system integration. E, E. Wick (USAF, Aeronautical Systems Div.,
Wright-Patterson AFB, Ohio). In: NAECON '74; Proceedings of the
National Aerospace and Electronics Conference, Dayten, Ghio, May
13-15, 1974. New York, Institute of Electrical
andd Electronics Engingers, 1974, p. 317-324.

A number of technical cansiderations for an FMC lelecten-
magnetic compatibility} program are outlined. The implementation
of these important EMC aspects as an integral and logical part of
aircraft systemn integration is described. It is shown that the basic
engineering tools necessary to achieve system electromagnetic com-
patibility are available by subsystem/equipment design with careful
cansideration of electromagnetic interference control and computer-
aided EMC analysis. VP,

A74-38555 Improving Mean-Time-Between-Maintenance-
Actions - A recommended system approach. R, C. Perdzock {USAF,
Wright-Patterson AFB, Ohio}. In: NAECON ‘74; Proceedings of the
Nationat Aerospace and Electronics Conference, Dayton, Ohio, May
13-15, 1974, New Yark, Institute of Electrical
and Electronics Engineers, inc., 1974, p. 325-331.

A wide discrepancy continues to exist between Mean-Time-
Between-Failura {MTBF} for pieces of avienic eguipment as deter-
mired from qualification tests and the Mean-Time-Between-
Maintenance-Action {MTBMA) attained in operation. The present
wark discusses some of the probable causes for this discrepancy.
Available data indicate that major strides can be made by improving
Built-In-Test {BIT) and Aercspace Ground Equipment {AGE) design
1o assure that matfunctions are correctly diagnosed. It is urged that
reliability testing and test of BIT and AGE capahility be initiated as
early in the design phase as possible. These tests should be carried
put in stepwise fashian to allow a test-fix test concept against
increasingly difficult test requirements. PT.H.

A74-38B656 Muitiple channel same frequency repeater
flight test. J, ). Nehez (USAF, Avionics Laboratory, Wright-Patterson
AFB, Ohioc). In: MAECON '74; Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 13-15,
1974, New York, Institute of Electrical and
Electronics Engineers, Inc., 1974, p. 333-340. 5 refs.

Line-of-sight range limitations at UHF frequencies motivated a
laboratory effart to investigate and develop radio relay concepts and
techniques. Requirements of compatibility with existing equipments,
ease of installation, and simplicity of operation led to the Same
Frequency Repeater (SFR) pragram. Program background, problem
areas, dasign approaches, and problem solutions are presented. The
Multiple Channel SFR flight test is described. {Authar]

AT4-38557 A simple antenna system approach for mobile
SATCOM terminals. |. D. Larson (Matorola, Inc., Government
Electronics Div., Scottsdale, Ariz.). In: NAECON *74; Proceedings of
the National Aerospace and Electronics Conference, Dayton, Ohia.
May 13-15, 1974, New York, Institute of
Electrical and Electronics Engineers, Inc., 1974, p. 341-345.

The applicatian of predetection combining to the problem of
UHF Communicaticns between a satellite and a mabile platfarm
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such as an aircraft is discussed. Ta avercome the problems normally
encauntered in airborne SATCOM terminals such as antenna shadow.
ing by parts of the aircraft during maneuvers and multipath fading on
the aircraft receiving system, multiple antennas are employed at
various locations on the aircraft fuselage. A four-chanmel pre.
detection combiner receives the inputs from these antennas and
combines them wn phase in an optimum manner, thus providing an
overall effective antenna gain and a more uniform and continuous
receiving antenna pattern around the aircraft. Data is presentad
illustrating this combining technique applied to aircraft and ships.
{Author)

AT4-38558 Implementation eonsiderations with PSK
modulation, J. J. Foshee {Electronic Communications, fnc., St,
Petershurg, Fla.). In: NAECON ‘74; Proceedings of the Mational
Aerospace and Electronics Conference, Dayton, Ohio, May 13.15,
1974, New Yark, Institute of Electrical and
Electronics Enginears, Inc., 1974, p, 346-349, 8 refs.

Phase shift keying {PSK} is attractive not only because of its
bandwidth economy but it is theoretically more efficient than simple
Frequency Shift ¥oying (FSK} in the presence ul Gaussian naise.
Two types of PSK modulation schemes have received considerable
attention. In the biphase {BPSK) mode the phase of the carrier is
divided into two states separated by 180 deg with each state defining
a binary. For BPSK the keying rate is equal to the data rate. In the
quadriphase {QPSK) mode two binary bits are used to define one of
four possible phase states of the carrier with each phase state
separated from the adjacent phase states by 90 deg, For QPSK the
keving rate is equal to one-half the data rate. F.R.L.

A74-38559 Bandwidth filtering effects on PSK modula
tion. R. V. Groves and R. C. Beach [USAF, Avionics Laboratory,
Wright-Patterson AFB, Ohig). In: NAECQON "74; Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
13-15, 1974. New York, Institute of Electrical
and Eleciranics Enginears, Inc., 1974, p. 3b0-356.

The communications channel bandwidth of the military UHF
band will, in the future, be reduced from 100 to 25 kHz. This
redfuction in channel bandwidth can have an effect on the ability to
adequately transmit digitized information using phase shift keyed
{PSK} modulation, Due to the nature of PSK modulation, the
modulator produces a very broad spectrum of sidebands which can
extend beyond channel bandwidth limitations and produce adiacent
channel interference. This paper presents a discussion of the effects
of bandwidth limiting on adjacent channei interference and system
performance using Hi-Q bandpass filters, {Author}

AT4-38560 Airborne Ka band satellite communications
terminal development. T. E. Joyner (USAF, Avionics Laboratory,
Wright-Patterson AFB, Ohiol. in: NAECON *74; Proceedings of the
Mational Aerpspace and Electronics Conference, Dayton, Ohio, May
13-156, 1974, New Yark, Institute of Electrical
and Electronics Engineers, Inc., 1974, p. 357-361.

A systemn development is currently being pursued by the Air
Force for an airborne millimeter-wave communications terminal
operating in the 36-38.6 GHz frequency band. The communications
terminal will have the capability of providing extended aircraft/
aircraft or aircraft/ground communication through millimeter-wave
satellites. The transmit and receive functions and the interded
application of the millimeter-wave communications terminal are
briefly deseribed in conjunction with related functions of the
satellites involved. {Author}

A74.38564 Microwave dielectric waveguide data bus
system for aircraft interior data transfer. R. M. Knox, K. J, Brandt, J.
E. Kietzer (11T Research Institute, Chicaga, 111.), and R. C, Beavin
[USAF, Flight Dynamics Laboratary, Wright-Patterson AFB, Qhick.
In: NAECON ‘74; Proceedings of the National Aerospace and
Electronicy Conference, Dayton, Ohio, May 13-15, 1974,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1974, p. 381-388.



SSPC to remigvs faults from the line much more rapidly than a
thermal circuit hreaker. The high reliability and long life associated
with the solid-state device is also a significant advantage of the SSPC.
Another advantage comes from the SSPC's ability to be remotely
reset. This eliminates the need for having the circuit breakers for
flight critica! loads located in the crew compartment for easy access,
The reset cammand can be automatically transmitted by the data
handling system. F.R.L.

A74-38565 A digital Mark XI1 [FF reply evaluatar for the
F-15. A. H. Miller {Litton Industries, Inc., Data Systems Div., Van
Nuys, Calif.). In: NAECON ‘74; Proceedings of the National
Aerospace and Electronics Conference, Drayton, Ohio, May 13-15,
1974, New York, Institute of Electrical and
Electronics Engineers, Inc., 1974, p. 389-391.

The IFF Reply Evaluator (IRE) provides the F-15 aircraft with
automatic digital processing of Mark XII |FF target replies, including
automatic all-target Mode 4 evaluation. The IRE generates digital
target reports which are then presented to the pilot as an
interference-free display of the |FF situation in front of his aircraft.
This unit automatically performs a number ot operations previously
performed by an operator. The IRE does the detecticn, location, and
identification of all targets in the aircraft surveillance volume in less
time than an operator can handie a single target. In addition, the
results of this processing are immediately available as a digital word
which may be sent to a display or entered into larger data base.

[Author)

A74-38575 Solid-state power controllers for B-1 flighi
test. M, W, Dodge and T. R. Murrow (USAF, Aero Propulsion
Laboratory, Wright-Patterson AFB, Ohio). In: NAECON ‘74, Pro-
ceedings of the Nationat Aerospace and Electronics Conference,
Dayton, Ohio, May 13-15, 1974, New York,
Institute of Electrical and Electronics Engineers, fnc., 1974, p.
451-466.

There are several reasons why there is interest in replacing
relatively simple electromechanical and thermal devices with rather
complex electronic devices. The solid-state power controller’s (SSPC)
ability to turn on at zero voltage crossover and turn off at zero
current crossaver substantially reduces the electromagnetic inter-
ference associated with electromechanical switching. The overafl
electrical power quality is also improved because of the ahility of the

The concept of multiplexing data for transfer within an aircraft
is gaining wide acceptance. The usual approach to multiplexing is to
digitalize the data and use a shielded twisted pair (STP) cable a5 a
common transmission iine butween several terminals, Because of
interference possihilities, an alternative ta the 8TP is the fiber optic
transmission line which offers complete isclation from electro-
magnetic interference. This paper describes a new type of data bus
system which offers effectively the same isolation from interference
as the fiher optic hus. It also permits frequency selective coupling to
the bus, and provides a total data capacity of several GHz, sufficient
for both low rate TDM data plus high data rate digital or analog
signals. (Author)

Atu-sbvruv Fiber optics as applied to Advanced Aircraft
Electrical Systems. H. W. Heinzman, W. T, Turnage (LTV Aeraspace
Corp., Dallas, Tex.), and H, Brown (.S, Naval Material Command,
Naval Air Development Center, Warminster, Pa.). In: NAECON “74;
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 13-15, 1974, New York,
Institute of Electrical and Efectronics Engineers, Inc., 1974, p.
467-472.,

Consideration of the feasibility of applying fiber optics to the
Advanced Aircraft Electrical System. Areas investigated for applying
fiber optics include: [1) the bi-level discrete lines between the signal
sources and multiplexers and the power controllers and dermulti-
plexers and {2} the multiplex data bus. A new fiber optic data bus
approach is presented which utilizes the advantages of fiber optics
and minimizes the effects of the limitations. Using this new data bus
concept, it is feasible to implemeant a multiterminal multiplex system
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A74-38633

in various sizes of aircraft using present stage-of-the-art technology.
Also presented is an implementation technigue used to demonstrate
fiber optics as applied to the data-handling systern that was used on
the Sotid State Simulator. (Author}

A74-38580 B-1 central air data computer. C. J. Sheets
{AiResearch Manufacturing Company af California, Los Angeles,
Calif.). In: NAECON '74; Proceedings of the National Aerospace and
Etectronics Conference, Dayton, Qhio, May 13-15, 1974

New York, Institute of Electrical and Electronics
Engineers, Inc., 1974, p. 499-504.

The B-1 central air data computer (CADC) provides digital and
analog signals for weapons delivery and air vehicle control. These
functions are derived from freestream and vehicle parameters using
solid-state pressure sensars and camputing electronics. The pressure
sensors provide accurate and high resolution digital infarmation for
processing into analog and digital output format by the micro-
programmed, large-scale-integrated {LSI} computer. The CADRC input
and output signals are radiation-hardened through prudent circuit
design. The system meets the specified goals of reliahility and
maintainability through good heat transfer design and modular
packaging techniques. (Author}

A74-3B622 * # Laminar viscous-inviscid interactions at tran-
sonic speeds. D. ) Cotlins {California Institute of Technolagy, Jet
Praopulsion Laboratory, Pasadena, Calif.). A144 Journal, vol. 12,
Aug. 1974, . 1146-1149, 7 refs. Cantract No. NAS?7-100.

Some aspects of the laminar viscous-inviscid interaction at
transonic speeds are discussed by examining data obtained on a 6%
thick biconvex circular-arc airfoil and comparing the results with the
predictions of Klineberg and Steger [1972). The results obtained
from experiments are compared for Re = 140,000 and for Re =
40,000. it is ctear that the theoretical results overestimate the effeces
of wviscosity and consequently predict values for the pressure
coefficient which lie helow the experimental data over the range of
Mach numbiers given. F.R.L.

AT4-3B626 * # Axial flow measurements in trailing vortices.
D. L. Ciffone and K. L. Qrloff {NASA, Ames Research Center,
Moffett Field, Calif.]. AfAA Journal, vol. 12, Aug, 1974, p. 1154,
11565, 12 refs.

A scanning laser Doppler velocimeter was used to measure the
axial velocity defect in the cores of traiting vortices hehind a lifting
airfoil of rectangular planform. Data were obtained at severa
different angles of attack and downstream distances ranging from 30
to 1000 chord lengths. The test was designed to obtain continuous
data from the near field into the far field while remaoving
uncertainties associated with the interpretation of data obtained by
the bydrogen bubble technigue. The measured velocities of V sub
x/U sub infinity are compared with those predicted. The agreement
is remarkably goad over the entire range of downstream distances,
which supports the credibility of calculating axial velacities using the
results of Moore and Saffman (1973}, F.R.L.

AT74-38633 # Instantaneous velocity measurements in the
near wake of a helicopter rotor, C. Maresca, J. Rebont [Aix-Marseille,
Université, Marseille; CNRS, Paris, France), and [. Favier {Aix-
Marseilla, Université, Marseille, France}. AIAA Journal, val. 12, Aug,
1974, p. 1165-1167. Direction des Recherches et Movens d'Essais
Contract No. 721348.

A recent study an the near flow behind a propeller {authors, to
be published) has shown that the form of the mean velocities
measured just downstream of the rotation plane can illustrate the
significant phenomena which oceur upon the blades. Such a method
seemed ta be applicable to a helicopter rator wake. However, the
unsteady nature of such a flow requires that the instantaneous
velocities be measured. The three instantanecus velocity components
have been measured by use of a hot fi'm wadge-shaped probe,
located in the near wake of a two-bladed rotor tilted at -10 deg. the
untwisted blade {profile NACA 0018} has a rectangular shape. F.R.L.



A74-38692

A74-38692 4 Radomes of microwave antennas - Radio
engineering design and calculation {Obtekateli antenn SVCh -
Radiotekhnicheskii raschet i proektirovanie}l. V. A. Kaplun. Moscow,
1zdatel’stvo Sovetskoe Radio, 1974, 240 p. 104 refs. In Russian.

The aim of the book is to provide data that would enable the
engineer to chose the most rational design of modern radome
configurations for a specific range of wavelengths and specific
operational conditions. Attention is given to such problems as the
passage of electromagnetic waves through dielectric elements of
various shape and through multilayer dielectric elements with
incorporated metallic periodic grids, and to the design of radiowave
transmitting radomes and multifrequency radomes. V.P.

A74-38694 Instruments of flight: A guide to the pilot’s
flight panel of a modern airliner. M. Siberry {Caurt Line Aviation,
Ltd., Luton, Beds., England). New York, Crane, Russak and Co.,
Inc., 1974, 120 p, $7.60.

The instruments and systems covered include air-operated
indicators, gyroscopic instruments, flight directors, autopilots, radio
and inertial navigation systems, and weather radar. Aircratt altira-
eters are discussed along with captain’s instrument panels in various
aircraft, turn and slip indicators, a horizontal situation indicator, a
radio magnetic indicator, airspeed indicators, a flight director system
of the future, and a vertical speed indicator. A description is given of
the techniques of automatic landings. G.R.

AT4-38713 ¥ VFW 614, quiet short haul airliner. H. Kathen
{Vereinigte Fluglechnische Werke-Fokker GmbH, Bremen, West
Germany), American Institute of Aeronautics and Astronautics,
Ajrcraft Design, Flight Test and Operations Meeting, Gth, Los
Angeles, Calif., Aug. 12-14, 1974, Paper 74-837. 12 p.

Review of the design and performance characteristics of the
quiet short-haul airliner, VFW 614, develcped as a joint European
project and to go into production in 1875, [t is believed to be one of
the world's quictest airliners. lts high blockspeed and superior
malntainability features are shown to result in low direct speration
costs. M.V.E.

A74-38714 High-lift aerodynamics /37th Wright Brothers
Lecture/. A. M. . Smith (Dauglas Aircraft Co., Long Beach, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operatians Meeting, &th, Laos Angeles, Calif., Aug.
12-14. 1974, Paper 74-339. 44 p. 68 refs.

The lecture surveys the state of theory and calculational
capability with respect to the problems of obtaining high lift.
Histary, theoretical fimits of [ift, and economics are discussed
briefly. The paper deals at length with the ability of boundary tayers
te endure the pressure rise created by airfails in high-lift attitudes. It
alsa cansiders at length the pressure rises that are imposed by various
geometries together with ways of alleviating their adverse effects,
Considerable attention is given to the problem of obtaining favorable
imerference in multielement systems. Optimum airfoils and several
other extremes are described. The paper concludes with a discussion
of certain recent developments, including power-augmented lift and
inverse-airfoil techniques. {Author)

AT4-38715 ¥ WS, Army helicopter icing quatification pro-
gram. R. B. Lewis, Il (U.S. Army, Aviation Engineering Flight
Activity, Edwards AFB, Calif.). American Institute of Aeronautics
and Astronautics, Aircraft Design, Flight Test and Gperations
Meeting, Bth, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-942. 8
p. 17 refs,

A sgries of simulated and natural icing tests have been
conducted to determine the capability of Army helicopters to
operate in icing conditions, A helicopter icing simuiation system,
instrumentation, and experimental procedures have been developed
to quantify icing effects on engine and vehicle performance, handling
gualities, and structural vibrations, Test findings on UH-TH, AH-1G,
and CH-47C helicapters include increased level flight power require-
ments, reduced autorotational capability, asymmetric main rotor ice
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shedding causing severe vibration, damage to engines and rotor blades
from shed ice, and identification of inadequate components, in.
cluding windshields and antennas. Future efforts include qualifica-
tion testing of other Army helicopters and examination of advanceq
helicopter ice protection systems. {Author)

AT74-38716 4 A broad view of Navy 5-3A testing. G, E
Jessan (U5, Naval Air Systems Command, Washington, D.C)
Armerican Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 6th, Los Angeles, Calif., Aug.
12-14, 1874, Paper 74-943. 12 p.

Ermphasis is on lesting, principally Navy testing as it was
envisioned, grew in shape and sice, and became history. During this
period there was significant DOD interest in testing and its
application to management decisions. The hasic approach is to
carefully reconstruct the many Mavy testing requirements which
were determined to be essential, followed by a recitation of how
they were accomplished. Related procurement events such as
Defense Systems Acquisition Review Council reviews of this project
are also treated. Essentaiiy, the basic deveiopment pian for ihe 5-3A
Viking was sound and adeguately staffed. 1t is noted that test
phitasophies can grow and change during the ife of a program and
still be absorbed into a well structured program. F.A.L

AT4-38T17 F Flight testing the Fokker F2E with advanced
wing. T. Schuringa {(Fokker-VFW, Schiphol Oost, Netherlands).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, &th, Las Angeles, Calif., Aug.
1214, 1974, Paper 74-944. 7 p.

Description of the development and flight testing of the latest
version of the Fakker F28 aircraft which features an aerodynamical-
ly advanced wing with leading-edge slats and 6% larger span. The
purpose of the wing modification was to retain the good runway
performance and operating range of earlier versions while permitting
higher gross weights. The Fiight test program, test instrumentation,
and structural modifications of the aircraft are described along with
flight perfurmance data. T.M, -

A74-38718 # Aircraftfengine jat noise control - A survay. E.
J. Stringas {General Electric Co., Cincinnati, Ohia} and R. Mani
{General Electric Co., Schenectady, N.Y.). American Institute of
Aegronautics and Astronautics, Aircraft Design, Flight Test and
Operations Meeting, 6th, Los Angeles, Calif, Aug. 12-14, 1974,
Paper 74-947, 25 p, 12 refs,

Review of the main aeroacoustic characteristics of a wide range
of jet noise suppressor systems, High flow ejectors, simple primary
and secondary systemns, fluid injection, wmulti-tube, multi-
spoke/chute, and many other suppression technigues were evaluated
for both circular and annular (plug) nozzle applications. System
studies included choked inlet, open area exhaust, and turbo-
machinery suppression techniques, AB.K.

A74-38719 ¥ Progress in cora engine and turbine noise
technology. D. C. Mathews and A. A. Peracchio (United Aircraft
Corp., Pratt and Whitney Aircraft Div,, East Hartford, Conn.),
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 6th, Los Angefes, Calif., Aug.
1274, 1974, Paper 74-948. 14 p. 30 refs.

The characteristics of bath fow frequency core engine noise and
high frequency turbine noise are reviewed, and several possible noise
generating mechanisms are indicated. These mechanisms include
contributions from the combustor, the turbine, the exhaust struts
and the nozzle lip. An experimental test program on a JT3D
turbofan engine, aimed at obtaining a further definition of the major
source mechanisms for both core engine and turhine noise. 1§
described. The effect of noise propagation through both the duct and
turbulent exhaust flow on core engine and turbine far field noise
characteristics is illustrated. Methods for noise control and reduction
are discussed, including the use of acoustic liners for noise
absorption. Areas also are defined where further research is need_Ed-
The impact of present and anticipated noise certification require-



ments on the need for core engine and turbine noise reduction is
indicated. {Author)

A7T4.38720 4 Flight test investigation of the sailplane as a
post-stall research vehicle. D. T. Ward (U.5. Air Force, Osan AFB,
Korea) and A. G. Bennett, Jr. (Mississippi State University,
Mississippi State, Miss.). American /nstitute of Aeronautics and
Astronautics, Afrcraft Design, Flight Test and Opsrations Meeting,
6th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-951. 9 p. 11
refs. Contract No. F33615-72-C-1118.

An L¥-10A sailplang has been used to explore the potential of
satlplanas for post-stall research. The aircraft was maodified to include
an anti-spin parachute and an experimental, government-furnished
instrumentation package. The anti-spin parachute was gualified. in
flight prior 1o post-stali tests. The LK-10A spun readily only at aft
CG loadings, although developed spins were achieved at both aft and
mid CG loadings. Two mildly oscillatory spin modes were abserved,
one steep and one relatively flat (approximately 35 and 55 deg
average angle of attack, respectively). Aercdynamic controls were
highly effective for recovery from either spins or poststall gyrations,
although the anti-spin parachute was deployed in one spin for
demonstration purposes. {Author}

AT74-38721 * # NASA flight research on aircraft wake vortices
and minimization concepts. H, A. Verstynen, Jr. (NASA, Aviation
Safety Technolegy Branch, Washingtan, D.C.). American institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test and
Operations Meeting, 6th, Los Angeles, Calif., Aug. 12-14, 1974,
Paper 74-853.11 p. 19 refs,

A74-38722 # Another loak at landing and stapping criteria.
T. G. Foxworth and H. F. Marthinsen (Air Line Pilots Association,
Washington, D.C.). American Institute of Aeronautics and Astro-
nautics, Aircraft Oesign, Flight Test and Operations Meeting, &th,
Los Angeles, Calif., Aug. 12-14, 1874, Paper 74-956. 48 p. 235 refs

Review of the elements affecting the success of the aircraft
landing and stopping maneuver, 1t is concluded that a reevaluation of
the parameters governing landing distance determination is required
and that this reevaluatian must be based on mare rational criteria
than those currently in effect. In particular, the approach must be
stabilized in configuration, flight path, and speed betow 1500 feet
above the landing surface, and multisegment paths shoufd be
prohibited. The landing distance required should be measured from
the point at which the lawest paint of the aircraft is 50 feet above
the landing surface. In addition, when considering aircraft com-
patibility with approach guidance systems likely to be used in airline
service, a nominal wheel height of no lower than 30 feet over the
threshold must be imposed as a basis for aircraft design. ABK.

A74.38724 # Influence of runway traction on operation of
jet transport aircraft. J. A, Ferrarese (FAA, Flight Operations Div.,
Washington, D.C.}. American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test and Operations Meeting, Bth,
Las Angeles, Catit., Aug. 12-14, 1974, Paper 74-958. 13 p. 31 refs. .
An operational viewpoint is given congerning the impact of
contaminated runway surfaces on day-to-day operation of jet
transport aircraft. The discussion deals with a variety of runway-
retated problems and promising solutions that could significantly
reduce operational hazards associated with slippery runways. In
recent years considerable progress has been made in runway
pavement science, cperational procedures, and appropriate tests 1o
determine the reliability and efficiency of runway surfaces, ground
friction measuring devices, and operational procedures to effectively
accomodate the aircraft/runway interface. Many of these valuable
contributions are reviewed and analy zed. F.R.L.

A74-38726* # Air transportation - Energy cost-effective or
not. D. V. Maddalon (NASA, Langley Research Center, Aeronautical
Systems Office, Hampten, Va.). American Institute of Aeranautics
and Astronautics, Aircraft Design, Flight Test and Operations
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Meeting, 6th, Los Angeles, Calif., Aug. 12-14, 1974, Faper 74-958.
20 p. 17 refs,

Current technolagy aircraft have energy intensities comparable
to ground transport modes. Operational changes can further improve
their relative energy performance. Wide-body aircraft have already
significantly improved fleet energy intensity and will continue to do
sa as they become more predominant. This is reflected in the 1972
fleet-wide energy intensity data which show beoth the domestic and
intarnational carriers at the lowaest jet aircraft intensity levels ever
attained. Technolegical improvements decreased the energy require-
ments of wide-body aireraft while also significantly reducing aircraft
noise and pollution emission levels. Load factor is the most
significant parameter affecting existing aircraft energy intensity and
therefare should be raised. Fuel scarcity is now forcing such a
change. F.R.L.

A74.38727 # Aircraft structures designed to cost. L. J.
Marchinski (Boeing Vertol Co., Philadelphia, Pa.). American Institute
of Acronautics and Astronautics, Aircraft Design, Flight Test and
Operations Meeting, Gth, Los Angeles, Calif., Aug. 12-14, 1974,
Paper 74-962. 14 p.

Discussion of an active stepby-step design-to-cost aircraft
development program which calls for cost, weight and performance
cansiderations in every design decision aimed at cost reduction at
every design stage from top management down to the drawing board
aesigner. The program also calls for the establishment of parts-count
targets for each structural design and far a documentaticn system
with a manual of design-to-cost specifications. The program mplies
the enhancement of cost consciousness and discipling in both
government and industrial management. V.2

AT4-38728 # Design-to-cost for the A-10 clase air support
aircraft. C. W. Adams and U, A, Hinders (USAF, Aeronautical
Systerns Div., Wright-Patterson AFB, Ohial. American [(nstitute of
Aeranautics and Astronautics, Afrcraft Design, Flight Test and
Operations Meeting, &th, Los Angeles, Calif., Aug 1214, 1974,
Paper 74-963. 5 p.

Discussion of the design phitosophy and perfarmance character-
istics of the A-10 aircraft shown to embody the specific weapon
system that fulfilis the mission requirements of close air support for
ground forces at an average unit flyaway cost of $1.5 millien in 1970
dollars for 600 aircraft at peak rate of 20 per month. The underlying
design-to-cost concept is believed to result in significantly superior
cost efficiency than would otherwise be possible. M.V.E.

Aru-38729 " Costs and benefits of composite material
applications to a civil STOL aircraft. T. R. Logan {Douglas Aircraft
Coa,, Long Beach, Calif.). American Institute of Aeronauvcs and
Astronautics, Aircraft Design, Flight Test and Operations Meeting,
6th, Los Angeles, Calif.,, Aug. 12-14, 1974, Paper 74-964. 9 p. 19
refs. Contract No. NAS2-69941.

Costs and benefits of advanced composite primary airframe
structure were studied to determine cost-effective applications to a
civil STOL aircraft designed for introduction in the early 1980 time
period, Applications were assessed by comparing costs and weights
with a baseline metal aircraft which served as a basis of comparison
threughaut the study. Costs as well as weights were estimated from
specific designs of principal airframe components, thus establishing a
cost-data base for the study. Cost eflectiveness was Judged by an
analysis that compared direct operating costs and return on
investment of the composite and baseline aircraft. A systems
operations analysis was performed to judge effects of the smaller,
lighter composite aireraft. 1t was determined that broad applications
of advanced composites to the airframe considered could he
cost-effective, but this advantage is strongly infiuenced by structural
configuration and several key cost categories. {Author)

A74.38730 # Improvements n airplane stopping perform-
ance on adverse rupways, N, 5. Attri and A, L. Amberg {Boeing

‘Commercial Airplane Co., Renton, Wash.). American Institute of

Aeronautics and Astronautics, Aircraft Design, Flight Test and



A74-38733

Operations Meeting, 6th, Los Angeles, Calif., Aug. 12-14, 1974,
Paper 74-965. 7 p.

The basic elements affecting adverse runway stopping per-
formance of modern aircraft are discussed in terms of Pilot
Technique, Runway Envirenment, and Brake Control System,
Impact of the various aircraft design decisions and requirements on
the basic vehicle parameters is also discussed. Runway surface
texture {micro-texture, macro-texture), material and design produce
t-action variations which must be considered in system development
and operation. Pilot technigue impacts system design philosophy and
airplane operational performance. Final utilization af the available
performance is dependent on the total system integration, Advances
in braking systems for operatian on adverse runways will require
better system integration, understanding of environment, and ad-
ditional tire data. In addition increased emghasis skould be placed on
improving traction and pilot advisory information. {Author)

ATA-38733 ¥ Suction braking. T. D. Earl [Bell Aerospace
Co., Buffalo, N.Y.Y. American Institute of Aeronautics and Astro-
nautics, Alrcraft Design, Flight Test and Operations Mesting, 6th,
Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-8968. 7 p. 7 refs.

The concept of suction braking is described, and its potential is
explained. Medel experiments applying the concept to air cushion
landing systems and initial manned aircraft experiments using the
Bell converted |A-4 are described. The use of suction braking as the
total braking system or as a supplemeantary system is considered. The
effect on field length due to greatly improved deceleration capacity
and the effect on slippery surface stopping are displayed. In
conclusion, the potential gain is related to transport airplane
productivity. {Author})

AT4-38734 * # Conceptual design of a lift fan plus lift/cruise
fighter aircraft. G. C. Hill and M. H. Waters (NASA, Ames Research
Canter, Moffett Fisld, Calif.}. American fnstitute of Aeronautics and
Astranautics, Aircraft Design, Flight Test and Operations Meeting,
6th, Los Angeles, Calif., Aug. 12-14, 1924, Paper 74-969. 8 p. 6 refs.

Results of a design synthesis and mission analysis of a supersonic
VTOL fighter aircraft are presented. Propulsive 1ift is provided by a
single turbotip-driven lift fan and deflacted thrust from a high
performance turbofan cruise engine fitted with an afterburner for
supersanic flight, The intet and thrust diverter in the main engine
tail-pipe are seen to be the principal design problems, V/STOL and
supersonic deswan tradeoffs are addressed in lift fan sizing and
placement, reaction and aeradynamic control sizing, fuselage volume
requirements, and area ruling. Range and turn rate are used as figures
of maerit. {Author}

A74-38735 § An analysis of the effects of internally blown,
jet flaps on an advanced fighter aircraft design. J. L. Parker and R, F.
Ball {USAF, Flight Dynamics Laboratory, Wright-Patterson AFB,
Ohiol. American Institute of Aeronautics and Astronautics, Aircraft
Design, Flight Test and Operations Meeting, 6th, Las Angeles, Calif.,
Aug. 12-14, 1874, Paper 74-970. 12 p. € refs.

A study has been conducted to determine the effects of
internally btown, low momentum blowing coefficient jet flaps an the
design of aircraft which have a requirement far transonic maneuver-
ability. In this study the jet flap was applied 10 conceptual designs of
an interdiction and an air-superiority gircraft, Three different bleed
lacations within the engine were examined as a supply source for the
bleed air. The aircraft were resized 10 include the jet flap
performance gains and the weight increase due to the jet flap
hardware. In the case of the air-superiority aireraft, the performance
gain was insufficient to offset the weight increase and the aircraft
grew when the jet flap was added, The reverse was true for the
interdiction aircraft, in which case the jet flap both added maneuver-
ability and decreased the sircraft size, {Author)

AT74-38736 * # Supercirculation effects induced by vectaring
a partial-span rectangular jet. F. J. Capone {NASA, Langley Research
Center, Hampton, Va.l, American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and Qperations Meeting,
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6th, Los Angeles, Calif., Auvg. 12.14, 1974, Paper 74-371. 9 p. 7 refs.

Thrust-induced supercirculation effects from thrust vectoring
have indicated a potential for not only increasing maneuverability of
fighter aircraft but also as a means of improving cruise performance,
The current study Investigated a partial-span rectangular jet-exhaust
nozzle located at the wing trailing edge that acts similar to a jet flap
by increasing lift due to supercirculation. This paper summarizes
experimental stedies including the effects of nozzle deflection angle,
wing camber, and nozzle shape and exit focation on lift, dreg and
load distributions. The results indicate that significant increases in
thrust-induced tift along with substantial decreases in drag are
possible. (Author)

A74-38737 # ¥ C-14 engine installation features. L. J. Kimes
{Boeing Co., Seattle, Wash.). American Institute of Aeronautics and
Astronautics, Afrcraft Design, Flight Test and Operations Meeting,
6th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-372. 14 p.

The averwing exhaust engine nacelle for the Air Farce/Boeing
¥C-14 twin enoine STOL transport airplane has been developed to
apply upper surface blowing powered lift technology to the airplane.
The General Electric CF6-50D engine is utilized in a long duct,
mixed flow nacelle configuration which features a unigue suppart
strut and structure mounted cawling, a simple but effective reverser,
and contours designed for low cost fabrication. This paper provides a
description of the nacelle and discusses how such key parameters as
safety, maintainability, cost restrictions, and weight limitations were
integrated with pertormance parameters into the overall design.

{Authar]

A74.38738 4 An operational took at the two-seameut ap-
proach. J. A, Morrison and R, L. Stimely (United Air Lines, Inc,,
Denver, Colo.}. American Institute of Aeronautics and Astronautics,
Ajrcraft Design, Flight Test and Operations Meeting, 6th, Los
Angsles, Calif., Aug. 12-14, 1974, Paper 74-973.9 p.

The development of systems designed to provide two-segment
approach guidance for jet transport is discussed, Two systems are
described: one using a special purpose computer usable an runways
with an instrument landing system (LS} which includes distance
measuring equipment co-located with the glidesiope transmitter: the
other using an area navigation computer capable of providing
guidance 1o non-instrumented runways as well as those equinped
with an ILS. The development of these systems emphasized the
safety and operational considerations inherent in the environment of
scheduled airline service, (Author)

AT74-38740 # Qil canning of metallic panels in thermal-
acoustic environments, M, J. Jacobson {Northrop Corp., Hawthorne,
Calit.) and Q. F. Maurer {USAF, Flight Oynamics Laboratory,
Wright-Patterson AFB, Ohial, American institute of Aeronautics and
Astronautics, Asrcraft Design, Flight Test and Operations Meeting,
&th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-952, 12 p. 19
refs. Contract No. F33615-72-C-1198.

The overall objective of the investigation being reported was to
obtain a better understanding of acoustic fatigue of aircraft panels in
thermal erwironments. Various effects of the thermal-acoustic
environments on the panels were investigated, and a new criterion for
predicting the oil canning {i.e., dynamic buckling) of skin-rib-stringer
type panels in thermal-acoustic environments is presented. The
criterion is based on an approximate nonlinear analysis and was
verified by acoustic tests of a small number of multibay metallic
panels with test temperatures up to 1000F and sound pressure levels
at 139 dB and 160 dB. The efiects on oil canning of {}} different
sequences and {2) simultaneous applications of thermal and acoustic
loads were investigated by simulating the acoustic loads with
mechanical shaker excitation of simple beam specimens, (Author]

A74-38742 ¥ Nonlinear effects of spectrum loading on
fatigue crack growth in transport wings. R. B. Sayer (Lockheed-
Georgia Co., Marietta, Ga.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and Operations Meeting,
Gth, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-984. 13 p. 11
refs.



Results of a crack growth test program consisting of thirty nine
separate tests are presented and discussed in context with the
engineering problem of predicting safe life for the wing of a large
transport aircraft. Both constant and variable amplitude spactrum
loading were utilized. The crack configuration tested was a part-
through corner crack emanating from a fastener hole, and fastener
loading was included as a test parameter. The major technical
problem addressed is that of adequately accounting for the effects of
spectrum load level sequence on crack growth, and flight-by-flight
spectra were utilized in the test program. The derivation of these
spectr2 is discussed, and it is shown how significantly different
spectra can result for the same mission definition, leading to
confticting crack life predictians for the same aircraft usage. (Author)

ATA-IBTAS # Practical design of minimum weight aircraft
structures for strength and flutter requirements. K. Wilkinson, E.
Lerner {Grumman Aerospace Corp,, Bethpage, N.Y.}, and R. F.
Tavlor (USAF, Flight Dynamics Labaratory, Wright-Patterson AFB,
Ohio). American Institute of Aeronautics and Astronautics, Aircraft
Design, Flight Test and Operations Meeting, 6th, Los Angeles, Calif.,
Aug. T12-14, 1974, Paper 74-986. 15 p. 13 refs. Contract No.
F33615.72-C-1101,

Several methods for sizing the finite elements of an aircraft
structural idealization to achieve minimum-weight design under
combined strength and flutter-speed requirements ars developed and
evaluated. Two basic categorias are considered: methods based on a
combination of energy orinciples and optimality criteria, and
procedures employing numerical-search technigues. Drawing upon
the experience gained from studies of both of these basic methads, a
resizing algorithm is developed that employs a uniform-flutter-
velocity derivative optimality criterion for flutter-critical elements
and the fully-stressed-design criterion for strength-critical alements.
The final result is a practical, automated approach for dealing with
large-scale idealizations having both structaral and mass-balance
design variables. (Author}

A74-38744 * § Advanced supersonic transport design develop-
ments. C. Driver {(NASA, Langley Research Center, Hampton, Va.).
Amaerican Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 6th, Los Angeles, Calif., Aug.
1214, 1974, Paper 74-987. 5 p.

Advanced technology studies have indicated a major payload/
range imgprovement for the next generation supersonic transport
while meeting stringent environmentai reguirements. The major
technology advance is the variable-cycle engine, When integrated
with efficient aerodynamic and structural concepts, the variable-
cycle engine airplane will attain a design range of 5500 nautical miles
with no penalty for take-off noise or subsanic missions. The goal -
not achievabie in past programs - wiil allow one airptang to compete
suhsonic in owver-land sonic boom prohibited areas as well as
over-water supersanic routes. This goal will not be achieved without
an aggressive technotogy development program. [Author]

A74-38745 * # The case for a high-speed research airptane -
Results from an in-house study. F. S, Kirkham, L, R, Jacksan, and J,
P. Weidner (NASA, Langley Research Center, Hypersanic Vehicles
Div., Hampton, Va.}l. American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test and Operations Meeting, 6th,
Los Angetes, Catif., Aug. 12-14, 1874, Paper 74-988. 11 p. 14 refs.
Results of a study aimed at determining the feasibility of
developing a single versatile high-speed research airplane (HSRA)
which will meet flight research needs of both Mach 3 to 5 JP-fueled
military aircraft and of hydrogen-fueled aircraft, both military and
civil, for speeds up to Mach 10, The proposed HSRA design concept
is an airdaunched, rocket-boosted research aircraft designed to
accommodate a wide variety of large-scale propulsive and structural
flight research experimenis, The aircraft is a 60-foot-long discrete
wing-body concept with high wings and a center-bine vertical tail.
Heat sink shields are proposed as an effective and versatile method of
achieving low-cost, low-risk thermal protection of the all-aluminum
primary structure. AB.K.
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A74-38746 4 Incremental growth vehicie /IGV/. H. C.
Vetter (McDonnell Douglas Astronautics Ca., St. Louis, Mo.) and R,
W. DeCamp (USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohio). American Institute of Aeranautics and Astronautics,
Aircraft Design, Flight Test and Operations Meeting, 6th, Los
Angeles, Calif., Aug 12-14, 1974, Paper 74-383. 6 p. Contract No.
F33615-73-C-3069.

Description of a manned research vehicle that can be incre-
mentalty grown in both its speed capability and its ability to
accommodate a spectrum of flight research experiments. Higher-
speed airframe capability is achieved by modifying the heat shield,
wing, and tails. Experiment versatility is most demanding for thermal
pratection systems (TPS) and airbreathing propulsion. The fermer is
achieved by a primary structural approach permiiting common
attachment for a variety of TPS, and the latter by a high wing plus
fuselage designed to accept ramjet and scramjer propulsion modules.
Size and cost of the vehicle are to he reduced by using an air launch
from a 8-52 mother ship. AB.K,

A74-38747 # Hypersonic research airplane propulsion for
hoost and test. V. V., Van Camp and E. T. Williams (Rockwell
International Corp., Dawney, Calif.). American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test and Operations
Meating, 6th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74-390. 8
p- B refs.

A critical factor in the design of a research airplane capable of
obtaining full scale data in the Mach 4 to 10 range is the propulsion
systemn and propellant required for acceleration and for maintaining
steady-state test conditions. Typical flight trajectories, test times and
propellant requirements are shown for existing test ranges, A vehicle
configuration capable of carrying the boost and sustaining propellant
and various experiment systems within the constraints of the B&2
carrier aircraft is illustrated. The limitations for testing turboramjet
and other large diameter airbreathing propulsion systems are dis-
cussed, {Author)

A74-38748 /4 A review of some Air Force STOL aircraft
aerodynamic prediction methods. H. W. Woolard (USAF, Flight
Dynamics Labosatory, Wright-Pattersan AFB, Ohio). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, Bth, Los Angeles, Calif., Aug. 12-14,
1974, Paper 74-992. 14 p. 26 refs.

Twa programs dealing with the development of analytical
methads for the prediction of the aerodynamic characteristics of
STOL aircraft are reviewed in part. The high-lift systems treated are
internally blown flaps, externatly blown flaps, and mechanical flaps
combined with thrust vectoring. Principal emphasis is placed upon
describing selected methads that employ rational analytical modeling
of the real sercdynamics in conjunction with appropriate empirizal
modifications. Some limited comparisons with experiment are given,
but the main emnhasis is on the description of methodology.

{Author)

A74-38748 4 Flight performance of a circulation controlled
STOL. J. L. Loth, J. B. Fanucci {West Virginia University,
Morgantown, W. Va.), and S. C. Roberts (Flight Research, Inc., State
College, Miss.}. American Institute of Aeronautics and Astronautics,
Aircraft Design, Flight Test and Operations Meeting, &th, Los
Angeles, Calif., Aug. 12-14, 1974, Paper 74-994. 9 p, 8 refs. Contract
No. NOOQ14-68-A-D512.

Theoretical and wind tunnel studies have been performed on
various high tift airfoils using circulation control by blowing over a
circular trzilinn edge, On the basis of these studies, & full scale
Technaology Demanstrator STOL aircraft was designed, constructed,
and flight tested. Circulation control blowing air was provided by
bleed air from a gas turbine. The first series of flight tests have
recently been completed. Satisfactory STOL performance and
handling characteristics were obtained. Advantages of this system are
high [ift to power ratio, and near leve! aircraft attitude at al! speeds.

{Author}

AT4-38750 # Considerations for STOL landing ground rules.
D. J. Renselaer [Rockwell International Carp., Los Angeles, Calif.).



A74-3B751

American institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Qperations Meeting, 6th, Los Angeles, Calif., Aug.
12-14, 1974, Paper 74-996. 13 p. 10 refs.

An analytical investigation indicates the possibility of reducing
the landing speed of STOL aircraft by introducing a dual-segment
approach. The final segment has a limited maneuver capability and
tailwind margin, but has all the necessary safaty margins in terms of
speed, angle of attack, and load factor. Vertical gusts, tailwind gusts,
enginé faiture, and waveoff were considered. It is proposed to absorb
the turning maneuver capability and most of the tailwind capahility
in the downwind leg in the first segment, which is flown at a higher
speed. This speed allows a steep descent flight path with reduced
power setting beneficial for noise reduction. {Author)

AT74-38751 * 4 Microwave landing system requirements for
STOL operations. C. N. Burrous, S, C. Brown, T. Goka, and K. E.
Park {NASA, Ames Research Center, Moffett Field, Calif.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, 6th, Las Angeles, Calif., Aug. 12-14,
1974 Paper 74-887. 12 p. 14 refs.

The operational /functional requirements for the new Microwave
Landing System (MLS) are examined for STOL operations. The
study utilizes a nonlinear six-degree-of-freedom simulation of a De
Haviliand Buffalo C-8A aircraft and automatic flight control system
to assess the MLS/STOL accuracy, coverage, and data rate require-
ments for the azimuth, DME, primary efevation, and flare elevation
functions. The aircraft performance is statistically determined for
representative curved flight paths through touchdown. A range of
MLS errors and coverages, environmentat disturbances, and naviga-
tion filtering are investigated. The study indicates that STOL
applications do not place any unique requirements on the MLS.

(Author)
A74-38792 Metherlands Association of Aeronautical En-
gineers, Yearbook 1973 {Mederlandse Vereniging voor Lucht-

vaarttechniek, Jaarboek 1973). Edited by F. J. Sterk, Amsterdam,
Nedertandse Vereniging voar Luchtvaarttechniek, 1874, 8% p. In
Dutch and English.

The first paper deals with fighter requirements and deveiop-
ments. Fighters have been transformed from air-to-air combat
aircraft into fighter-bombers, and fighter-bombers constitute the
backbone of modern tactical air forces. The chairman of the
technical committee of OSTIV explains the need for uniform
airwarthiness for gliders. Infrared technigues and their adaptation to
the needs of civil aviation studies are discussed. The Fokker F28
'Fellowship” wind tunnel and fiight data are compared.

F.R.L.
A74-38793 # Fighter requirements and developments. A.
Hidma. In: Netherlands Association of Aeronautical Engineets,

Yearbook 1973. Amsterdam, Nederlandse
Vereniging voor Luchtvaarttechnie, 1974, p. 1-1 to 1-16.

Fighters have been transformed from air-to-air combat aircraft
into fighter-bombers. These constitute the backbone of modern
tactical air forces today. The complexity of fighter-bambers has
reached a point where the development of a new design takes about
eight vears, provided the design was based upon an existing engine, If
the engine has to be developed as well, ten years is nearar the mark.
To defend an area the size of a cantinent against long range jet
bombers, an interceptor flying considerably faster than Mach 2
appears attractive, because it can reduce the number of interceptors
and airbases required and the airbases may be located further from
the borders. Attention is given to improved field performance and
improved air-to-air combat performance. F.R.L.

A74-38794 # International airwarthiness requirements for
sailplanes  {Internationale  luchtwaardigheidsvoorschriften  voor
zwaeefvlieguigen]. C. W, A. Oyens {Organisation Scientifique et
Technigue Internationale du Val a Voile, Schipheol-Centrum,
Netherlands), |a: Netherlands Assaciation of Aeronautical Engineers.
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Yearbook 1973, Amsterdam, Nederlandse
Vereniging voor Luchtvaarttechniek, 1974, p. 2-1 10 2-11. In Duitch,

The chairman of tha technical commitize of QSTIV {Inter
national Technical and Scientific Organization for Searing Flight)
explains the need for unifarm airworthiness requirements for gliders,
and the work done by OSTIV in this field. The latest edition of the
OSTIV Airworthiness Requiremeznss for Sailplanes is reviewed, and
some important points fram this document are discussed in detail.
The requirements deal with general definitions, flight requirements,
structures, design and construction, powered sailplanes, instruments
and equipment, and operating limitations. F.R.L.

AT4-38796 ¥ Comparison of Fokker F28 *Fellowship” wind
tunnel and fiight data - A summary. J. T. M, van Doarn, 5, O. T. H,
Han (iNationaal Luchtvaardaboratorium, Amsterdam, Netherlands),
and E. Obart {Fokker-VFW, Schiphol-Cost, Netherlands). In: Nether-
lands Association of Aeronautical Engineers, Yearbook 1973,

Amsterdam, Nederlandse Vereniging voor Luchtvaart-
techniek, 1974, p. 51 10 5-28.

The ultimate chjectives of the comparison were (1) to investi-
gate ine differences beiween the resiilis of the msasuiements in the
high speed wind tunnel (H5T) and the low speed wind tunnet {LST)
in order to update, if necessary, test procedures and correction
methods; (2) to determine the validity of wind tunnel measurements
and the accuracy of both tunnels; and {3} to gather more insight in
the process of cxtrapalating wind tunnel test results to flight
cenditions. The agreement between the resuits of the ST and HST
was rather good. It is noted that the F28, due to the shsence of slip
stream effects or important greas of separated flow, is an aircraft
with fairly linear characteristics. This has to a considerable degree
facilitated the extraction of various acrodynamic parameters with
relatively simple methods. F.R.L.

A74.38848 Agrodynamic design of airfoil sections. X.
Ueyama, M, Cmura, and T. Tanioka. Mitsubishi Juko Giho, vol. 11,
na. 2, 1974, p. 1-12. 32 refs. In Japanese, with abstract in English.
Existing airfoil sections are not the most suitable material for
aircraft of higher performance, and this hes led ta the development
of methods 1o design airfoil sections having the required
characteristics. As far as the flow around airfoils is subsonic,
improved methods have become available to design airfoil sections
most suwited for the intended purposes, including the effects of
boundary layer and campressibility. They have been put to practical
use as indispensable tools for achieving high performance. These new
methods are outlined and some examples of their application to the
development of new types of airfoil sections and cascade blades are
given. F.R.L

A74-38854 Spectrum of rotor ncise caused by at
mosphetic  turbulence. 0. B. Hanson [United Aircraft Corp,
Hamilton Standard Div., Windsor Locks, Conn.). Acoustical Society
of America, Journal, vol. 56, July 1974, p. 110-126. 24 refs.
Research supported by the United Aircraft Corp.
The spectra of noise and blade loading caused by interference of
a propelier, helicopter rotor, or fan rotor with inlet turbulence ars
studied experimentally and theoretically. One test with hot-wire
anemometers in o static inlet and another test with pressure
transducers on the blades of a fan rotor reveal inlet turbulence to be
highly anisotropic. The intensity of the transverse velocity com-
ponent was found to be 2.5% of the mean flow and the streamwise
component was 0.8% with ambient winds of about 1 mph. The
transverse integral scale of the turbulence is a fraction of an inlet
diameter, while the streamwise scale is over 100 diameters. Evidence
indicates the source of these disturbances is atmospheric turbulence.
The associated noise is partially coherent, with spectrum peaks which
are 50 narrow as to be difficult to distinguish from true harmonics.
{Author}

A74-38898 Aircraft fuel conservation: An AIAA view;
Proceedings of a Workshop Conference, Reston, Va,, March 13-15,
1974, Edited by J. Grey. New York, American Enstitute of
Aeronautics and Astronautics, Inc., 1974, 43 p. Mambers, $4.00;
nonmembers, $7.00.



Technical aspegts of aircraft fuel conservation are reviewed and
discussed, and measures to be taken having the best prospects for
short-term and long-term impact are recommended. ‘Fuel conserva-
tion is discussed from the viewpoint of aircraft operations, design,
propulsion systems, and fuels. Some of the principal measures
identified included: increasing Ivad factors, achieved by revised
rerouting and scheduling and routing patterns, matching aircraft size
to demand, and better matching of total service to the market;
fesearch on advanced onboard avionics which will give the pilot
sufficient information for him to make real-time selection of
fuel-optimum flight profiles and airspeeds; drag reduction by the use
of a properly designed small vertical ‘winglet’ located just inboard of
each wingtip; the implementation of supercritical aerodynamic wing
designs; increase in frequency and tightening the standards of reqular
engine maintenance procedures; and madification of hydracarbon
fuels currently used by relaxation of freeze point and flash point
specifications and by use of wider fractions and more aromatics.

P.T.H.

A74-38908 Reliability and maintainability of aircraft jet
angines. | {Fishilité et maintenabilité sur les réacteurs adronautiques.
. A. Mihail {Délégation Ministérielle pour |'Armement; Bureau
Véritas, Paris, France). AFC/Q, Bulfetin, vol. 10, June 1874, p.
22-28. In French,

Some statistics are presented showing the decrgasing rate of
mortal accidents in civil aviation from 1950 to 1973, These statistics
are then broken down according to cause of accident, and in the case
of mechanical causes, these are broken down into the various
mechanical subsystemns {(motor, hydraulic system, landing equipment,
instruments, etc.). The increased reliability of the power plant is
demonstrated. Some basic concepts in engine maintenance are briefly
described, and some methods of periodic checking of angine
conditian are indicated, in¢luding eddy-current testing, ultrasonic
testing, spectrometric il analysis, and endoscopy. P.T.H.

A74-38930 f A concept for designing transonic blade
cascades {O koncepci navrhu transsonickych lopatkovych mrizi). R,
Dvorak {Ceskoslovenska Akademie WVed, Ustav Termaornechaniky,
Prague, Czechoslovakia). Strajnicky Casopis, vol. 24, no. 2-3, 1973,
p. 135142, 7 refs. In Czech.

Review of some considerations which led to a basic reorienta-
tion of work in the field of transconic blade cascades. A transonic
blade cascade has, from the standpeoint of a design methed, certain
features which must be taken into account. First of all, there is the
great quantitative and gqualitative depandence of transonic flow
during small variations in the effective shape of the blades and the
strong interrelation between the phenomena in various parts of the
interbiade channel and along the channel. Then there is the generally
very complex path of the sonic line and the shape of the bow shock
waves. A number of these phenomena can thus be described easily
only by empirical dependences. A formulation of the indirect
problem, which would incorporate alf the features cited, leads to an
analog solution of optimal distributed parameter systems. For its
practical realization it is necessary to use numerical methods and
houndary conditions in the farm of empirical dependences.  A.B.K.

AT74-39004 Surveillance in flight of aircraft systems {Sur-
veillance en vol des systémes avion). P. Edouard {Société Nationale
industrielle Adérospatiale, Toulouse, France). In: Onboard computers
and their applications; Workshop, Toulouse, France, June 1012,
1974, Proceedings. Toulouse, France, J. Lagasse,
CNRS, Laboratoire d’Automatique et d'Analyse des Systémes;
Privat, Editeur, 1974, p. 211-216, In French.

The conditions of exploitation of modern aircraft and the
increasing complexity of their systems involve new concepts of
maintenance. The surveillance in flisht of the state of the different
on-board systems brings a means for solving certain of these
problems. The goals of this surveillance are eriumerated and the
manner of satisfying them is described. Emphasis is ptaced on the
importance of the choice of parameters and on the concept of the
signature of breakdown. As a means of illustration of this concept of
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signature of breakdown the air-fuel exchanger of the Concorde air
conditioning system is considered. F.R.L.

A74-39007 Turbomachine numerical contral using the
ASMODEE 01 protatype {Régulation numérique de turbomachine
utilisant le prototype A.S.M.0.D.E.E. 01). M. Brunet, J.-C. Laprie
(CNAS, Laboratoire d’Automatique et d'Analyse des Systémes,
Toulouse, France), and C. Beth {Microturbo, 5.A., Toulouss,
France). ln: Onboard computers and their applications; Workshop,
Toulouse, France, June 10-12, 1974, Proceedings.

Toulouse, France, J. Lagasse, CNAS, Laboratoire
d'Automatique et d’Analyse des Systémes; Privat, Editeur, 1974, p.
243-258. 5 refs. In French.

Description of the design and construction of a numerical
contral system for a turbomachine consisting of a gas generator and a
starter. A detailed account is given of the waork carried out in
analyzing the turbomachine, developing and refining the control
function on the basis of the ASMODEE G1 prototype, and carrying
out ground tests and tests at simulated altitude, AB.K.

A74-39010 Safety ohjectives of onboard computers on
civil aircraft {Objectifs de sécurité des calculateurs numériques
ambarqués 3 bard d'avions civils). P. Toulouse (Société Nationale
Industrielle Aéraspatiale, Toulouse, France), In: Onboard computers
and their applications; Workshop, Toulouse, France, June 10-12,
1974, Praceedings. Toulouse, France, J. Lagasse,
CNRS, Laboratoire d'Automatique et d'Analyse des Systémes;
Privat, Editeur, 1974, p. 295-304, 1n French,

Review of some of the preoccupations of the aircraft designer in
ensuring credibility of onboard computers, Following a review of the
onboard systems of commercial aircraft and a safety analysis based
on the probability of nondetection of failure, the notion. of
credibility af an gnboard computer is defined, and the possibility of
self-manitoring of the computer performance is discussed, It is
concluded that the introduction qf onboard computers into nonyital
systems poses no particular difficulties, while in the case of vital
systems further work is required to ensure the credibility of the
computers. A.B.K.

A74-39050 Concorde and safety - Design, testing and
certification. R. Chevalier {Sociéié Nationale Industrieile Aéro-
spatiale, Paris, France). Aeronautical Journal, vol. 78, June 1974, p.
277-283.

Attention is given lo the appreaches used to study and
demonstrate the safety of the supersonic airliner Goncorde, The
development of this airliner involved the solution of structure
averheating problems. The aircraft structure has to withstand
thermal stresses during a period ot at least 45,000 hours. A number
af separate sections of the Concorde structure were tested 1o provide
data for the design offices and also for certification purposes. Other
investigations were related to the study of aircraft systems and flight
qualities. The investigations included the development of a method
for the systematic research of failuve situations. G.R.

A74-39130 ¢ Pollution emission analysis of selected Air
Force aircraft. D. F. Naugle (USAF, Weapons Laboratory, Kirtiand
AFB, N. Mex.}.SAE, ALAA, ASME, ASMA, and AICHE, Intersaciety
Conference on Environmental Systems, Seattle, Wash., July 29-Auq.
1, 19724, ASME Paper 74-ENAs-30. 12 p. 9 refs. Members, $1.00;
nenmembers, $3.00.

The interest in pollution emissions from aircraft has been
enhanced by EPA’s recent determination that major civilian airports
are significant contributors 1o localized air guality degradation. This
report summarizes the USAF aireraft and engines in commaon use,
presents normalized engine pollution emission factors {emission
indices}, suggests military landing and takeotf cycle times by aircraft
type, and compares aircraft emission inventories for several Ajr Force
bases. {Auzhor]



A74-39198

AT74-39198 An analysis of vibration diagnostics for
helicopter power trains, M. J, Drosjack and 0. R. Houser [Chio State
University, Columbus, Ohio). in: Advances in test measurement;
Proceedings of the Twentieth International instrumentation
Sympasium, Albuguergue, N, Mex,, May 21-23, 1974, Volume 11,

Pittsburgh, Pa., Instrument Society of America,
1974, p. 219-230. 16 refs.

Evaluation of alternative vibration-signal analysis techniques for
use in diagnostic helicopter-maintenance procedures applied to
power transmission components linking the helicopter engine to the
rotor. The evaluation results include the finding that frequency

domain techniques show greater promise than time demain
techrigues. M.V.E.
A74-20286 * Automatic numerical generation of body-

fitted curvilinear coordinate system for field containing any number
of arbitrary two-dimensional bodies. J. F. Thompson, C. W. Mastin
(Mississippi State University, State College, Miss.), and F. C. Thames.
Journal of Compirtational Physics, vol, 15, July 1974, p. 299-319. 6
refs, Army-NASA-sponsored research,

A methad for automatic numerical generation of a general
curvilinear coordinate system with coordinate lines coincident with
all boundaries of a general multi-connected region containing any
number of arbitrarily shaped bodies is presented. With this procedure
the numerical solution of a partial differential system may be done
an a fixed rectangular field with a square mesh with no interpolation
required regardiess of the shape of the physical boundaries, regardless
of the sp.acing of the curvilinear coordinate lines in the physical field,
and regardless of the movement of the coordinate system, Numerical
solutions for the lifting and nonlifting potential flow about
Joukawski and Karman-Trefftz airfails using this coordinate system
generation show excellent comparison with the analytic solutions.
The application to fieids with multiple bodies is illustrated by a
potential flow solution for multiple airfoils, {Author}

AT4-39300 Study of unsteady flows around a pointed
airfoil by conformal transformation {Etude par transformation
conforme des écoulements instationnaires autour d'un profil 3
pointe). R. Roucous and A. Jami {Paris, Université, Labaratoire
d'Aérodynamigue, Orsay, Essonne, France). Académie des Sciences
{Paris), Comptes Rendus, Série A - Sciences Mathématigues, vol. 279,
no. 1, July 1, 1974, p. 37-40. & refs, In French,

QOn the basis of a technigue proposed by Couchet [1956), a new
methed is presented for the numerical study of an aerodynamic field
around a peinted airfoil for any motion through an’ ideal incom-
pressible fluid, making use of conformat domain transformation. For
illustration, comparative results in terms of aerodynamic loads and
pressure distributions are given for the flow field about the airfail in
the case of a particular motion. MV E,

AT74-39344 Finite element technique in lifting surface
problems. K. Washizu {Tokye, University, Tokyo, Japan} and M.
Ikegawa (Hitachi Co., Ltd., Tokyo, Japan). In: Finite element
methods in flow problems; Proceedings of the International Sym-
posium, Swansea, Wales, January 7-11, 1974.

Huntsvilte, Ala., UAH Press, 1974, p. 195-207. 11 refs,

The finita element technigue iz applied to obtain numerical
solutions of integral equations. Two examples are taken from the
lifting surface theory of steady aerodynamics, 1t is shown that
numerical results obtained by the finite-element technique are
encauraging. Although the examples treated are rather limijted,
extensions of the present method to other integra! equations are
straightforward, {Author)

AT74-39346 Analysis of moving body problems in aero-
dynamics. T. HBratanow and A. Ecer (Wisconsin, University,
Milwaukee, Wis.). 1n: Finite element methods in flow problems;
Proceedings of the Internationat Symposium, Swansea, Wales,
January 7-11, 1974. Huntsvilie, Ala., UAH Press,
1974, p. 225-241, 19 refs.

Details of the mathematical foundation and numerical results of
a general finite-element analysis of unstzady incompressible viscous
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flow around rotating and translating obstacles are presented. The
treatment of the nonlinearities in the variational formulation, the
method used to account for the time- and space-dependent boundary
conditians, boundary layer effects, and the accuracy of the analysis
are discussed. Computer graphics results of the unsteady flow
variation in terms of streamlines, vorticity distribution, and pressure
distribution for Reynolds numbers of 1000 and 100,000 are
presented. Advantages of the finite-element and finite-difference
methods in the treatment of the problem are also discussed. {Authar)

AT4-39355 Flow through a tascace of aerofoils. D. 5.
Thompson {Science Research Council, Turbomachinery Laboratory,
Cambridge, England). In: Finite element methads in flow problems;
Proceedings of the International Symposium, Swansea, Wales,
January 7-11, 1874, Huntsville, Ala., UAH Press,
1974, p. 707-720. 20 refs.

Finite element methods are applied to steady incompressible
flow in twa dimensianal cascades of compressor blades. A triangular
element is used, with a cubic interpolation for velocity potential or
stream function, the unknown guantities oeing the potential or
stream function and the velocities at the nodes. An isoparametric
version of this element is described for use at curved boundaries. The
results are compared “with exact salutions, experimental measure-
ments and other numerical methods. {Authaor)

AT4-39372 § Suparsonic combustion ramijets. G. L. Dugger
and F. 5. Billig (Johns Hopkins University, Baltimore, Md.). A/4A4
Studant Journal, vol. 11, Dec. 1973, p. 8-12. B refs.

It is pointed out that for hypersonic flight within the earth's
atmaosphere the supersonic combustion ramijet or ‘scramijet’ is
superior to all other engines. The reasons for the scramijet's
superiority to the turbojet and the conventional ramjet at hy personic
speeds are considered and the merits of prospective fuels are
discussed. Hydrogen is well suited for hypersonic aircraft if the
problems of cryogenic liquid storage and low fuel density can be
salved. Storable liquid boranes are attractive for use in missiles. The
historical background of scramjets is briefly reviewed and the future
prospects far scramjets are examined, G.R.

A74-39381 4 Inside the 747. B, C. Stephens (Boeing Com-
mercial Airplane Co., Seattle, Wash.}. AIAA Student Journal, vol. 12,
Feb. 1974, p. 10-17, 27, 47.

Discussion of the Boeing 747 as a complex organization of
structure, accommaodations and systems directed to meet certain
majar pperational criteria, including 385 and baggage over 5000 NM,
200,000 b cantainerized cargo over 3500 NM, cruise speed higher
than that of available jets, community noise improvemnent, increased
safety level through system redundancy, 97% schedule relizbility,
and 60,000 fatigue life. The development of the Boeing 747 is
reviewed by stages, Technological, economic, air traffic aspects,
safety, and comfort aspects are covered, MZ.

A74-38418 # The Viper turbojet engines. | (Turbinowe
silniki odrzutowe Viper. 1). W. Kordzinski. Technika Lotnicza i
Astronautyczna, vol. 29, June 1974, p. 316, In Polish.

The Rolls-Royce Viper turbojet engines, providing thrust levels
from 1134 to 1815 kg, are currently one of the most prevalent types
of power plant used in trainer, light attack, and business aircraft. The
popularity of these engines stems from low production costs, easy
maintenance, high reliability, and long periods of aperation between
repairs. These qualities are the result of continuous, prolonged
improvement that stressed retention of maximum design simptlicity.
The article traces the evolution and development of Viper engines
starting from 1948, describing successive changes which raised the
thrust capabitity from an initial 744 kg to the 1815 kg at present.

T.M.

A74-39472 & 3D energy management for supersonic air-
craft. H. J. Kalley tAnafytical Mechanics Associates, Inc., Jericho,
N.Y.). JFAC, HC, and ANIPLA, Symposium on Automatic Control
in Space, 5th, Genoa, ltaly, June 4-8, 1923, Paper. 16 p. 15 refs,



Turn-dash-turn and turn-cruise-turn approximations to optimal
3:0 airtraft flight paths are studied on the basis of asymptotic
expansions. Modeling assumptions and constraints are discussed, and
some computational results presented. Possibilities for using families
of pre-computed control commands in flight are examined. (Author)

AT74-309485 4 Performance bound of an aircraft lateral con-
trol system using the microwave scanning beam landing system. M.
Desai (Charles Stark Draper Labaratory, Inc., Cambridge, Mass.) and
B. MacKinnon {U.S. Department of Transpartation, Control Tech-
nolagy Div., Washington, D.C.|. IFAC, {IC, and ANIPLA, Sym-
pasium on Automatic Control in Space, &th, Genoa, Italy, June 4-8,
1973, Paper. 18 p. B refs. U.S. Department of Transportation
Contract No. TSC-91.

The scanning beam microwave landing system has been recom-
mended by RTCA SC®17 to upgrade and eventually replace the
present VHF instrument landing system. The exploration of the
effect of MLS scan-rate and signal noise on the performance of the
flight path control systern is a significant requirement for the
specification of the MLS signal requirements. This paper utilizes a
parameter optimization technigue to investigate impact of scan rate
and sensor noise on the performance limits for an MLS-based lateral
path control system for a jet transport aircraft operating in a
stochastic environment of wind gusts and MLS signal noise. {Author)

A74-39495 On-line two-level gust alleviation control sys-
tem for aircraft in an unknown environment. P. M. Nikiforuk, M, M,
Gupta {Saskatchewan, University, Saskatoon, Canada}, and K. Karai,
IFAC, ME, and ANIPLA, Sympasium on Automatic Control in
Space, 5th, Genoa, ftaly, June 4-8 1973, Paper. 25 p. 9 refs.
National Research Council of Canada Grants No. A-5625; MNo.
A-108B0; Defence Research Board of Canada Grants No. 4003-02; No,
9781-04. .
Consideration aof the design of a gust alleviation control systermn
which can cope with the instabilities that occur in the lateral motion
of a modern high-speed aircraft subjected to gusts. The stabilivy
boundaries aof two typical aircraft subjected %o a sinusoidal longi-
tudinal gust are derived by a successive approximation method.
These stability boundaries are then verified using analog simulation.
A gust alleviation contrel system using a two-level control structure
is derived. The technique employs the Liapunov signal synthesis
procedure which essentially bypasses the requirements for plant
identification and state-variable measurements as required by madern
control theory, This procedure also permits relatively rapid design
with inherant overall stability of the system, and the assurance of
certain desired response chaeracteristics of the aircraft. Furthermore,
it does not require a high-order dynamic controller, as would be
needed in the conventional model-reference adaptive technique or in
optimal cantraol theory. AB K,

AT4-38496 * ¥ Application of modern control theory to the
design of optimum aircraft controllers. L. J. Power (NASA, Ames
Research Center, Moffett Field, Calif,). /FAC, H/C, and ANIPLA,
Symposium on Autornatic Control in Space, 5th, Genoa, taly, June
4-8 1873, Paper. 11 p. & refs.

A procedure is described for synthesis of optimal aircraft
control systems by application of the concepts of optimal control
theory to time-invariant linear systems with quadratic performance
criteria. Essential in this synthesis procedure is the solution of the
Riccati matdix equation which results in a constant linear feedback
control law for an cutput regulator which maintains a plant in an
equilibrium in the presence of impulse disturbances, An algorithm is
derived for designing maneuverable output regulators with selected
state variables for feedback. V.2

AT74-39498 # Automation and flight management in com-
mercial aviation. J. Rabary (Compagnie Nationale Air France, Paris,
France}, {FAC, HC, and ANIPLA, Symposium on Autamatic Control
in Space, &th, Genoa, !taly, June 4-8, 1973, Paper. 11 p.
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As with any repetitive activity involving processes for which
satisfactory mathematical models can be made, flipht operations in
commercial aviation are inevitably going to lead to a large use of
automation. This is to achieve safety and financial management.
Major attention is given to SST operations, air traffic management,
and operations program simulation. 1t is considered that the way 1o
success for automation in this field is an open minded system
analysis concept. Owing to the wide scope covered by the various
problems, automation is a condition for good financial management,
usefulness, and even the existence of air transport, F.R.L;

AT74.39520 # Automatisms in supersonic transport. M. J.
Pelegrin. /FAC, 1C, and ANIPLA, Symposium on Automatic
Control in Space, 5th, Genoa, ltaly, June 4-8, 1973, Paper, 36 p.
Discussion of the varigus supersonic transport automatic control
systems, covering collision aveidance systems, passenger comfort
equipment, clear air turbulence detection systems, microwave land-
ing systems, stabitity and maneuverability control systems, propul-
sion control, and air conditioning. Mode specifications for automatic
pilot, automatic throttle, and automatic directar are also included.
V.2,

AT4-39648 A study of high termperatura fuels and lubri-
cant an supersonic aircraft/engine yystem performanca, T. E. Russell
{General Electric Ca,, New York, N.Y.} and R. E, Mattes (McDonnell
Aircraft Co., St. Louis, Mo.}. Soclety of Automaotive Engineers, Air
Transportation Meeting, Dallas, Tex., Apr. 30-May 2, 1974, Paper
7404732, 11 p. Members, $1.40; nonmembers, $2.25.

A74-39649 Opportunitiss in flight/propulsion control
coupling /FPCC/. E. Rachovitsky (USAF, Flight Dynamics Labora-
tory, Wright-Patterson AFB, Ohio). Society of Automotive
Engineers, Air Transportation Meeting, Dalfas, Tex., Apr. 30-May 2,
1974, Paper 740482 6 p. B refs. Members, $1.40; nonmembers,
$2.285.

Flight/propulsion control coupling (FPCC) is a flight control
techrique which couples propulsive forces with aerodynamic forces
to affect the flight path and/or flight stability. FPCC is a powerfut
technigue for enhancing and/or enabling performance of advanced
airborne vehicles. An overview of the problem of developing the
FPCC technolegy is presented to itluminate some of its key overall
requirements, A need for a total system/total mission approach is
indicated. {Author}

A74-39650 Powered lift for longer field lengths and longer
missions. H. R. Leslie and J. A. Bennett {(Lockheed-Georgia Co.,
Marietta, Ga.). Society of Automotive Engineers, Air Transportation
Meeting, Dallss, Tex., Apr. 30May 2, 1974, Paper 740502. 8 p.
Members, $1.40; nonmembers, $2.25,

It is hypothesized that the potential value of powered lift may
be greater for transport applications requiring RTOL and CTOL field
lengths than for those requiring STOL performance. Thus, it is
implied that powersd lift can be applied effectively to aircraft
designed for medium and long haul, as well as short haul. This
premise has been reached on the basis of observed trends in direct
operating cost, mission fuel consumption, and, most significantly,
community noise footprint areas for both powered |ift and con-
ventional mechanical flap configurations. Some pertinent results
from recent NASA-sponsored configuration design and system
studies for quiet short haul and fuel-conservative aircraft are
discussed, and further data are developed to explore the potential
value of incorporating powered lift concepts in advanced aircraft
designs for medium- and long-haut applications. {Author)

A74-39664 Functional command/control considerations
for ship-deployable tactical remotely-piloted vehicla /RPV/. R. E.
Wehman (U.5. MNaval Material Command, Maval Weapons Laboratory,
Dahlgren, Va.). tn: International Conference on Communications,
10th, Minneapalis, Minn., June 17-19, 1974, Conference Record.

MNaw York, Institute of Electrical and Electronics
Engineers, inc., 1974, p. 10B-1 to 10B-4,



A74-39739

Examination of the technical requirements far effective and
secure command/control/communications data Yinks to and from a
proposed ship-deployable remately-piloted vehicle adaptable for use
in tactical reconnaissance and/or targeting missions. Particular
emphasis is given to two critical areas demanding higher performance
capability than that afforded by current operational systems: {1}
line-of sight navigational tracking for extended ranges up to 100
miles over water under constantly-changing sea conditions; and {2}
electronic countermeasures security of up and down links. . {Auther}

AT74-39739 # Jet engine noise testing. T, N. Cokenias {FAA,
Washingten, D.C.). In: National Conference on Environmental
Effects on Aircraft and Propulsion Systams, 11th, Trenton, N.J.,
May 21-23, 1974, Proceedings. Trenton, N.J.,
U.S. Naval Air Propulsion Test Center, 1974, 22 p, 7 refs.

Noise testing of the engine on the ground is performed to ensure
aircraft compliance with noise regulations. A review of basic acoustic
principles is presented, giving attention to the characteristics of
sound waves, the response of the ear to acoustic energy intensity, the
dB levels of sound encountered under various conditions, the
autdoor propagation of sound waves, and guestions of human sound
perception, Aspects of psychoacoustics are also examined. An
axample of jet engine testing is considered, taking into account a plot
plan of the test facility, the jet engine test stand, and the acoustic
data system. G.R.

A74-39740 # Static noise measurement of full scale jet
engines. M, P, McMahon (United Aircraft Corp., Pratt and Whitney
Aircraft Div., East Hartford, Conn.}. In: National Conference on
Environmental Effects on Aircraft and Propulsion Systems, 11th,
Trenton, N.J., May 21-23, 1974, Proceedings.
Trenton, N.J,, U.S. Navat Air Propulsion Test Center, 1974, 13 p.
Continuing efforts to develop and improve low noise aircraft
powerplant systems, particularly for commercial aviation applica-
tions, have placed an ever increasing emphasis on the need for
reliable static engine noise testing capabilities. Extensive noise test
programs have been conducted in support of current high bypass
ratio engine development, producing a considerable background of
testing experience which has implemented the incorporation of
significant improvements in testing procedures and the facilities used,
This paper reviews these testing procedures and the measurement
techniques employed during full scale engine noise tests and
describes a large outdoor noise test facility which has recently
undergone extensive modification and improvement. {Author}

AT4.38741 # Aircraft avionics environmental control
analysis procedures for optimized life cycle cost. B. T. Plizak (U.S.
Naval Materiai Command, Naval Air Development Center,
Warminster, Pa.), S. A. Campbell, and K, J. Taylor (General
Dynamics Corp., Convair Aerospace Div., San Diego, Calif.). In:
National Conference on Environmental Effects an Alrcraft and
Propulsion Systems, 11th, Trenton, N.J., May 21-23, 1974, Proceed-
ings. Trenton, N.J., U.S. Naval Air Propulsion
Test Center, 1974, 18 p. 9 refs. Navy-supported rasearch.

The cost analysis procedures considered are concerned with the
life cycle cost advantages of the various environmental control
systems. These procedures can, therefore, be used to optimize the
environmental controf systems around life cycle cost. Examples of a
use of the procedures for a fighter and an ASW aircraft are discussed.
it is found that in hoth cases considerable cast savings can be realized
by utitizing constant temperature avionics. G.R.

AT74-39742 ¥ Test techniques and equipment for the
development of aircraft emgine components resistant to bird
ingestion. R. F. French {General Electric Co., Aireraft Engine Group,
West Lynn, Mass.). In: National Conference on Environmental
Effects on Aircraft and Propulsion Systems, 11th, Trenton, N.J.,
May 21-23, 1974, Proceedings. Trenton, N.J.,
LL.S. Navai Air Propulsion Test Center, 1974. 20 p,

Bird ingestion testing starts in the early design phase of an
aircraft and continues through demaonstration testing on complete
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engines. All bird ingestion testing involves striking the test part with
a bird or simulated bird with a high relative velocity. In the bench
test, this is accomplished by mounting the test part stationary and
striking it with a bird shot from a gas gun. In the rotating tests, the
hird is either inserted in the path of the rotating blade or shot from
the gas gun at the rotating blades. Details of various test facilities are
discussed. G.R.

AT4A-30749 ¥ Evaluating and controlling arosion in aircraft
turbine engines. J, E. Newhart (LJ.8. Naval Air Propulsion Test
Center, Trenton, N.L}. In: National Conference on Environmental
Effects on Aircraft and Propulsion Systems, 11th, Trenton, N.lL,
May 21-23, 1974, Proceedings. . Trenton, N.J.,
1.8, Naval Air Propulsion Test Center, 1974. 14 p. 6 refs.

It is pointed out that high velocity impact of solid particles,
such as sand or dust, can cause significant ergsion damage to aircraft
propulsion components, One approach to deal with this problem
makas use of a filtration system which will remove mast of the salid
particles from the air straam. Another approach is hased on the use
of blading materials which are not appreciably affected by solid
particle erpsion. Approachas for blading protection are also
employed. Erosion studies involving turbines operating in dusty
gnvironments are discussed along with the development of an erosion
tesistant coating and aspects of erosion testing. G.R.

A74-39768 Testing of commercial airplane environmental
control systems. SALE Aerospace Recommended Practice, ARP 217
B, Oct. 15, 1973. 8 p.

These recommendations are written to cover the testing of
environmental control equipment, functioning as a complete and
installed system for the purpose of demonstrating the safety, proper
functioning, and performance of the installation and equipment, and
obtaining data for future design and to aid in the analysis of
in-service performance of the system and equipment. The testing
includes the following areas retated to the aircraft environmental
control system: sources of heat, sources of fresh air and/or
ventilation, the refrigeration systems, the heat sinks, distribution
systems including ducting, joints, ete, water separation and anti-ice
controls, exhaust systems, temperature contrel systems, and cabin
and compartment pressurization systems including flow and pressure
controls. F.R.L.

A74-39867 * # Evaluation of spoilers for light aircraft flight
path control. D. L. Kohiman {Kansas, University, Lawrence, Kan.)
and C. H, Brainerd (Northrop Services, Inc., Huntsville, Ala.}
Journal of Alrcraft, vol, 11, Aug. 1974, p. 449458, 12 refs, Grant
No, NGR-17-002-072,

A fixed-base flight simulator was used to evaluate wing spoilers
for longitudinal flight path control on a maodified Cassna 1778
aircraft. Maore than 300 simulated 1LS spproschas were flown by
svaluation pilots using both conventional methaods and spoiler
controls, Three different spoiler contral methods were evaluated.
Spallers provided precise glide path control with constant airspeed
and attitude. Control is most effective when the steady-state
trimmed aircraft lift coefficient remains independent of spoiler
position, {Author)

A74-39878 * Weight estimates for Quiet/STOL aircraft. R.
W, Patterson {Lockheed-Georgia Co., Marietta, Ga.}. Society of
Allied Weight Engineers, Annual Conference, 33rd, Fort Worth, Tex.,
Mav 6-8, 1974, Paper 1001. 79 p. Contracts No. NAS2-6761; No.
NAS2-7300; No. NAS2-6995.

Attention is drawn to the dependence of Q/STOL weight
estimation relationships on design acoustic level, engine selection,
high-lift concept, dasign criteria such as field lengths, range, speed
and payload, aircraft geometry, and design constraints such as vehicle
cost and fuel prices, Weight estimate cansiderations with associated
vonfiguration and design details are presented. Typical waight
estimating relationships being usad in a NASA study contract are also
included. Some representative future applications of Q/STOL con-
cepts are visualized as {1} fuel conservative configurations utilizing



STOL high-life concepts for obtaining relatively higher wing loadings
during cruise, and {2} low-wing loading aircraft configurations with
short-range, low-passenger capacity, and low fan-passenger-ratio
turbo-fan engines for & future interurban air transportation market.

V.2,

AT74-39877 Methodologies for predicting avionic system
capability and weight in CTOL and VTOL fighter/attack aircraft
1975 to 1995 W. A. Falkenstein (LTV Aerospace Corp,, Dallas,
Tex.). Society of Alijed Weight Engineers, Annual Conference, 33rd,
Fort Werth, Tex., May 6-8, 1974, Paper 1002, 37 p.

Advances and trends of electronic circuit technology are
considered together with developments in avionic systems technol-
ogy. Relationships are established for the application of the
technological advances to system design and performance analysis of
future aircraft in the time period from 1975 to 1885, One prediction
methodotogy is devaloped for estimating avionic system weight and
anpther for estimating avionic system capability. The first method-
ology is shown applicable to vertical takeoff and landing fighter/
attack aircraft whereas the second is applicable to conventional
takeoff and landing aircraft. It is found that the 1750 pound 1970
technology system can be expected to inerease in functional
complexity nearly three times by 1985. G.R.

A74-38878 Weight control and how we look at it. E.
Schneider and H.-J. Mader. Society of Allied Weight Engineers,
Apnual Conference, 33rd, Fart Worth, Tex., May 6-8, 1974, Paper
1004. 35 p.

The Weight Control Department has the task of meeting
projected aircraft weights during the development and production
phases. In the case of absolutely necessary weight increases resulting
from tests {static, dynamic, flight testing), equipment maodifications,
or additional customer requirements, the department has to ensure
that these additional weights remain as low as possible. In view of
this task, it is absolutely necessary that the Weight Control
Department {1) begins right at the project phase 1o play an active
part in development, and (2) makes full use of its organizational
authority during the development and production phases. Experiehce
to date has shown that phase 1 {project, definition, and pre-design
phase) is most important, as the basic decisions on the aircraft design
are made during this time. F.R.L.

A74-39880 The C-5 weight control program and its
influenca on structural efficiency. J. Delbridge (Lockheed-Georgia
Co., Marietta, Ga.}. Society of Allied Weight Engineers, Annual
Conference, 33rd, Fort Worth, Tex., May 6-8, 1874, Paper 1008. 19
=

Discussion of the originating circumstances, implementation
practices and costs, and structural efficiency results of the C-B
aircraft weight control program. The existence of contractual weight
and performance guarantees, the incorporation of precantractual
configuration changes required for performance impravement, and
the incorporation of postcontractual configuration changes required
to meet performance guarantees are shown to have brought about
the need for a stringent C-5 weight control program. Examples are
given of the expenditures made to control weight and some of the
difficulties encountered. Highlights of the program are presented
with emphasis on analysis and design practices which influenced
structural efficiency. M.V.E.

A74-39885 Preliminary weight estimation of camard con-
figuted aircraft. J. Banks (LTV Aerospace Corp., Dallas, Tex.}.
Society of Alfled Weight Engineers, Annual Conference, 33rd, Fort
Worth, Tex., May 6-8, 1974, Paper 1015. 18 p. 7 refs.

A method is developed for preliminary estimation of canard
influence on surfaces and fuselage weight. It is specifically intended
for integration into the semi-analytic weight estimation methods
used by Vought and is based on a mathematical mode! determined
by correlating wind tunnel test results with aerodynamic theory, As
such, it represents an intermediate step between design initiation and
advanced design evaluation, Development of the basic theory and
correlation of test data are described, canard and wing load
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distributions and fuselage effects are gone over. Far lack of data in
the transonic region, a linear variation between the subsonic and fow

suparsonic cases was assumed. A numerical example is included,
J. KK,

A74-39886 'SWEEP’ - An interdisciplinary approach to a
structure weight estimating program. T. A. Meledy (Rockwell
International Corp., Los Angsles, Calif.), Society of Alfied Weight
Engineers, Annug! Conference, 33rd, Fort Worth, Tex., May 6-8,
1974, Pspar 7016. 26 p. Research supported by the Rockwell
International Independent Research and Development Funds and
U.S. Air Farce,

SWEEP (structural weight estimation program) is described,
with emphasis an the interdisciplinary considerations with the many
options that give the user a very versatile tool. SWEEP is a highly
sophisticated modular-type program with major engineering analysis
modules structured around preliminary design procedures and
integrated into a working program that can completely analyze
structure weights and mass properties of major vehicle components.
The basis for the structural weight analysis in SWEEP is the closa
apptoximation of the procedures and methods used in the actual
structural analysis and design processes through the creation of an
engineering description of the components in terms of physical
gecmetries, design criteria, structural sizings, and mass properties.

F.R.L.

A74-39887 A method for weight/cost trade-offs in pre-
liminary air vehicle design. A. Krzyzanowski (Teledyne Ryan
Asronautical, San Diego, Calif.). Society of Ailied Weight Engineers,
Annual Conferance. 33rd, Fort Worth, Tex., May 6-8, 1974, Paper
1017. 42 p. USAF-sponsored research.

A simplified method for preliminary weight/cost trade-offs is
presented. Wing and fuselage weighted models are established and
compared to a baseling configuration. Gross weight, load factors,
wing geomatry, outboard stores and fuselage volume determine the
models, Relative values of weight and cost factors allow a com-
parison between different material utilization and structural con-
figurations. Plots of cost versus weight are used to arrive at decisians
for preliminary structural design. Examples of wing and fuselage
structural weight and cost matrices are presented. {Author}

A74-39888 Fly-by-wire - What does it welgh. G. E. Ross
{McDonnell Aircraft Co., St. Louis, Mo.}. Society of Allied Weight
Enginesrs, Annual Conference, 33rd, Fort Worth, Tex., May 6-8,
1574, Papar 1018. 17 p. USAFsponsored research,

An evaluation is made of the weight of fly-by-wire {FBW) flight
control systems for advanced fighter aircraft. The evolution of flight
control system weight is traced from a manual system through
varying levels of hydraulic boost and augmented power controls, to
comptete FBW. Projected waight trends of future control systems
reveal the possibility of achieving a lighter flight contro! system,

{Author)
AT4-39889 Fuselage basic shell weight prediction, R. N.
Staton (LTV Aerospace Corp., Dallas, Tex.). Society of Aflied
VWeight Engineers, Annual Conference, 33rd, Fort Worth, Tex., May
6-8, 1974, Paper 1019, 52 p. 6 refs,

This paper presents a method for prediction of basic fuselage
shell weight intended for use in a weight penalty estimation
technique. Consideration is given to internal lcading based on the
applied shear and bending loads and minimum gauge requirements,
Expressions for internal loading are developed that are used in
conjunction with test data to determine section sizing. Methods for
description of cross sections in terms of conic segments and
techniques for accountability of material and temperature variation
are also given. The method is intended for use as a computerized
analysis tool and the appendicies contain a Fortran source listing,
output description and input requirements of a routine written for
application of the method as presented. Application of this method
at VSD has been primarily for fighter/attack aircraft but extension to
other aircraft categories should require only minor modification. The
method was developed for use in advanced design studies and is not
intended for use in a detailed design application. {Author)
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A74-39881 * A parametric analysis of transport aircraft
system waights and costs. J. L. Anderson {NASA, Ames Research
Center, Moffert Field, Calif.). Society of Alliad Weight Enginsers,
Annual Conference, 33rd, Fort Worth, Tex., May 6-8, 1974, Paper
1024, 16 p.

In determining unit and operating costs for advanced alrcraft, it
has been found that by having first-order weight and performance
approximations for the aircraft systems and structural components, a
step increase in cost prediction accuracy results. This paper presents
first-order approximation eguations for these systems and com-
ponents. These equations were deveioped from data for most current
jet transports, and they have been ordered to use a minimum number
of performance parametets such as aircraft styls, number of
passengers, empty and gross weight, cargo load, and operating range.
A NASA Ames Research Center aircraft cost program has been used
to compare calculated and actual weights for the same aircraft. Good
aircraft cost correlation is shown to exist betwean calculated
first-order and actual aircraft weight data. {Author)

A74-39898 # Advanced tooling technmiques using a thermo-
plastic compound. A. R. Gomez (Douglas Aircraft Ca., Long Beach,
Calit.}). In: The wide world of plastic tooling; Proceedings of the
Eighth Annual Western Plastics for Tooling Conference, Zan Diepo,
Calif., April 3-6, 1974, Conference sponsored by the Society of the
Plastics Industry and San Diego State University. North Hollywood,
Calif., Western Periodicals Co., 1874, p. 37-43.

Description of the manufacturing applications and properties of
a thermoplastic tooling compound, called ‘Rigidax’, 1t is shown to be
very useful in praviding temporary milling tools for machining
odd-shaped parts. The support provided by this material during
critical machining of thin-walled parts reduces man-hour require-
mants. M.V.E,

AT74-39902 Carbon fibres can be cost-competitive - An
example. G. Lubin and S. Dastin (Grumman Aerospace Corp.,
Bethpage, N.Y.}). Plastics Institute, international Conference on
Carbon Fibres, their Piace in Modern Technology, London, England,
Feb, 18-20, 1974, Paper. 11 p.

Preliminary testing and evaluation of a set of carbon/epoxy
composites resulted in the selection of a combination of Hercules
3002 epoxy resin and Hercules Type A fiber as a candidate material
for aircraft structural components. This material exhibited the best
comhbination of high-strength properties and tow cost, The following
systems are earmarked as qualified for future carbon/epoxy applica-
tions: Marmco 5208 resin with Union Carbide T-300 fiber and
Hercules 3501 resin with Hercules Type A fiber. V.Z.

A74-39910 Application of carbon fibers to helicopters. R.
L. Pinckney {Boeing Vertol Co., Philadelphia, Pa.}. Piastics Institute,
Intermational Conference on Carbon Fibres, their Place in Modern
Technology, Londen, England, Feb, 18-20, 1974, Paper. 4 p. 5 refs,

Explaratory work on carbon fiber applications in helicopter
structural components shows that even though carbon fibers exhibit
very high specific strength, and stiffness, their brittle faiture
characteristics, their current cost and insufficient knowledge of their
long term performance discourage their commercial use in heli-
copters. Other factors affecting adversely the progress in this field
include low-velocity impact damage, long-term environmentat degra-
dation, possible electrolytic and galvanic reactions between carbon
fiber and metallic components, and high-voltage damage. V.2

A74-39985 # The CF6-6 engine - The first million hours. P.
C. Setze {General Electric Co., Aircraft Engine Group, West Lynn,
Mass.). In: International Sympoesium on Air Breathing Engines, 2nd,
Sheffield, England, March 24-28, 1974, Proceedings.
London, Royal Aeronautical Saciety, 1974, 14 p,
Review of the history and perfarmance of the high by-pass ratio
turbofan CF6-6 engine from its initial conceptual stages through the
first one millien hours of commercial airline service. 1t is shown that
the performance of this engine has met the expectations of both ths
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manufacturers and users. Component improvement programs cur-
rently in progress are expected to improve further the fuel
consumpEtion margin. M.V._E.

A74-39967 # Performance problems related to installation
of futurs engines in both subsonic and supersonic transport aircraft,
W, C. Swan (Boeing Commercial Airplane Co., Renton, Wash.). In:
International Symposium on Air Breathing Engines, 2nd, Sheffield,
Englend, March 24-29, 1974, Proceedings.

London, Royal Aeronautical Society, 1974, 15 p.

Review of some concepts of variable-cycle engines, and dis-
cussion of their potential for improvements or refinements of
multimission aircraft. The application of variable-cycle engines to
suparsonic aircraft and to noise-sensitive STOL aircraft is considered
to illustrate the potential for performance improvements achievable
with such engines. Several alternative concepts of variable-cycle
engine configurations, which should be investigated to define the
benefits to such aircraft, are described. It is shawn that the noise
near airport boundaries may be significantly reduced through an
alternate engine cycie on ianding and takeali, and ihat cutsianding
solutions to problems of aircraft center-of-lift control on V/STOL
aircraft may be provided. M.V.E.

A74-39968 # Feederiner engine installation - Trends and
problems. D, H. Tipper (Hawker Siddeley Aviation, Ltd., Hatfield,
Herts., England). In: International Symposium on Air Breathing
Engines, 2nd, Sheffield, England, March 24-29, 1974, Proceedings.
London, Royal Aeronautical Society, 1974. 13

P
Discussion of the power-plant features whose development is
made desirable by the service circumstances of turbofan-powered
feeder airliners operating between small-town airfields and big
international airports. These features include substantially lower
idling thrust and higher bleed airflow percentages than are possible at
present. M.V .E.

ATA-39970 # The use of a rotating arm facility to study
flight effects on jet noise. W. Smith (Rolls-Royce f1971/, Ltd.,
Bristal, England). In: Enternational Symposium on Air Breathing
Engines, 2nd, Sheffield, England, March 24-29, 1974, Proceedings.

London, Royal Aeronautical Society, 1974. 13
p.

Description of the design, instrumentation, and operation of a
rotating arm facility for the study of flight effects on jet noise, and
review of the capabilities and limitations of the facility. Noise data
acquisition and analysis technigues are outlined, and the results
obtained from recent tests are shown to indicate the repeatability
and accuracy of the data. M.V.E.

A74-39971 §# Life enhancement of turbine blades. R. V. N,
Murthy {Purdue University, Lafayette, Ind.). In: International
Symposium on Air Breathing Engines, 2nd, Sheffield, England,
March 24-29, 1974, Proceedings. London, Roval
Aeronautical Society, 1974, 10 p.

Description of a theoretical and experimental investigation that
led to the reassessment of the life expectancy of Nimonic-90 aircraft
turbine blades and resulted in an overhaul-life extension from 250 to
300 hours for standard-version engines and to 550 hours for engines
of a derated version without jeopardy to airwerthiness. All engines
that have completed the extended service life have done so without
any trouble, and no ‘engine had to be withdrawn for failure of
turbine blades, M.Wv_E.

A74-39980 # Three-dimensional wave interactions in super-
sonic intakes, A. K. Nangia (British Aireraft Corp., Ltd., Bristol,
England}. In: International Symposium on Air Breathing Engines,
2nd, Sheffield, England, March 24-29, 1974, Proceedings.
Landen, Royal Aeronautical Society, 1974, 18 p, 13
refs. Research supported by the National Gas Turbine Establishment,
Aircraft Research Association, and British Aircraft Corp.
This paper presants the results of an experimental program
designed to give better understanding of the simpler type of intake



interactive flows, Models simulating free edge and corner flows were
tested. The studies included fully compressive, ‘mixed’ ex-
pansive-compressive, and fully expansive interaction flows. The
interference wave structure was defined with the aid of surface
statics and multitube pitot pressure rake measurements. The applica-
tion of this work to the design of air intakes for supersonic aircraft is
discussed, {Author}

A74-39981 # Mixed compression air intakes for operation at
Mach 2.2 A, ) Brooks and G. J. Dadd (National Gas Turbine
Establishment, Farnborough, Hants., England}, In: International
Symposium on Air Breathing Engines, 2nd, Sheffield, England,
Mareh 24-29, 1974, Proceedings. Londen, Royal
Aeronautical Society, 1974. 16 p.

Model tests on a series of mixed compression intakes, at
conditions equivatent to Mach 2.2 flight, led to the development of
an intake bleed arrangement which permitted continuous operation
over an adequate mass flow range and with acceptable engine flow
distortion levels. An analysis method was developed far comparing
intakes in terms of their effects on payload. This was used to
demaonstrate a payload performance improvement of 5.5% for the
best model tested, relative to typical external compressioﬁ intakes,
with a potential for a further 2% improvement follawing further
development, {Author}

A74.39983 4 Contribution to the study of noise from jet
aircraft during flight {Contribution & I'étude du bruit de jats en vol).
G. Richter and C. Schmidt (SNECMA, Paris, France). In: Interna-
tional Sympasium on Air Breathing Engines, 2nd, Sheffield, England,
March 24-20, 1974, Proceedings. Londan, Rovyal
Agronautical Society, 1974, 13 p. 14 refs. In French.

Experimental study of the effects of flight velocity ar jet naise
sources in terms of jet turbulence and sound-emission direction. A jst
nozzle model was used in a wind tunnel where flight motion was
simulated by a secondary flow around the jet. The validity of the
results is verified by comparisons with other experimental data.

M.V.E.

A74-39987 # Dynamic flow distortion in subsonic air inlets.
J. R. Jones and W, M. Douglass {Douglas Aircraft Co., Long Beach,
Calif.). In: international Symposium on Air Breathing Engines, 2nd,
Sheffield, England, March 24-29, 1974, Proceedings.
London, Raoyal Aeronautical Society, 1974, 13 p.
Subsonic-transport engine air inlets were tested in a wind tunnel
to measure performance during static operation with cross wind. The
models were instrumented so that fluctuating pressure could be
measured in addition to steady-state pressures, The principal instru-
mentation consisted of 36 fluctuating and steady-state total-pressure
probes at the end of the inlet. It was determined that fluctuating
pressure data are necessary to detect inlet boundary-layer separations
when the separations are intermittent. Also, comparison of steady-
state and time-dependent ‘instantaneous’ total-pressure distributions
at the end of the inlet showed that the maximum total-pressure
losses were two to four times as large as those indicated by the
steady-state data, and that the maximum extent of the low
total-pressure regions was much larger than that indicated by the
steady-state data. [Author}

A74-39989 4 Some aerodynamic design considerations for
high bypass ratio fans. L. H. Smith, Jr. {General Electric Co., Group
Engineering Div., Cincinnati, Ohio). In: International Sympaosium on
Air Breathing Engines, 2nd, Sheffield, England, March 24-28, 1974,
Proceedings. London, Royal Aercnautical So-
ciety, 1974. 14 p. 5 refs,

For some applications, such as the General Electric CF6-6
engine, it is dasired to bring the hub energy level up to that of the tip
in the fan component through the use of a tandem part-span stage
called a quarter stage. The optimum design of such an arrangement
involves consideration of special aerodynamic design features and
phenomena such as secondary flows due to nonconstant blade
circulations, diffusion of nonuniform flaws, and employment of
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stator vanes with significant sweep and dihedral. The manner in
which these concepts were applied in the design of the CF6-6 fan are
discussed, and it is concluded that the employment of the classical
aeradynamic design approach to an unusual arrangement cen lead to
a satisfactory solution, [Author}

AT4-40000 # The design and development of an advanced
annular combustor for civil application. A, B. Wassell and J. E.
Bradiey (Rolls-Royce /1971/, Ltd., Derby, England}. In: Inter-
national Symposium on Air Breathing Engines. 2nd, Sheffield,
Engtand, March 24-29, 1974, Proceedings.

Londen, Royal Aeronautical Society, 1974, 13 p. 6 refs.

QOne of the requirements of the RB.211 program from its
inception was to produce a short overall engine length. This was, in
turn, reflected in all the compenents including the combustor and
led to ambitious performance targets being set in relation to the
length made available for the combustion process. In order to meet
these targets, several novel features were built into the combustor
during its design and initial development phase, especially in the
areas of the fuel injection system and liner cooling techniques. The
development of new measuring techniques Yo assess achieved
performance constituted a significant part of the total program.
Nevertheless, the effort expended in the solution of these problems
has enabled a much greater understanding of the whole combustion
process to he achieved. A review of these new features and
techniques is given, and their effectiveness is discussed. {Author)

AT4-40001 ¥ Pyrogenic ignition system for afterburners. S.
Subrahmanyam, G. K. Murthy, and P. A, Paranjpe (National
Aeronautical Laboratory, Bangalore, India). In: International
Symposium on Air Breathing Engines, 2nd, Sheffield, England,
March 24-29, 1974, Proceedings. London, Royal
Aeronautical Society, 1974. 10 p. 6 refs.

Experiments show that a pyrogenic ignition system with
hydrazine sprayed onto a rusted iron plate is very effective in
producing a uniform ignition effact throughout an air-fuel mixture at
3 temperature as low as 400 C, with a possible ignition threshold at a
temperature still lower, corresponding to that of a catalytic ignition
system. The pyrogenic ignition system is more attractive than a
catalytic ignition systemn in that it does not regquire an expensive
catalyst and is not affected by soat or carbon deposition, V.2

A74-40002 # Designing transoni¢ turbine blades by the
hodograph method (Trace des aubages de turbine transsoniques par
la méthodas de I'hodographe). G. Karadimas (SNECMA, Paris,
France}. In: Intermational Symposium on Air Breathing Engines,
2nd, Sheffield, England, March 24.29, 1974, Proceedings.

London, Royal Aeronautical Society, 1974. 15 p. 8
refs.

Description of a method of increasing the work output of a
transonic turbine stage without exceeding the limiting inlet Mach
number, The proposed methad is based on an augmentatian of the
peripheral velocity of the turbine blades, while keeping the sensitivi-
ty of the blades to variation of the operating conditions analogous to
that of subsonic cascades, To resclve this problem, a method of
uncoupled solution is employed which, by means of certain
hypotheses, makes it possible to first solve a well-posed Dirichlet
problem in the subsanic region and then solve a Cauchy problem to
determine the supersonic zone, A.B.K.

A74-40008 # The design and development of the Gem
engine, R, M. Heathcote and C. E. Payne {Rolls-Rayce /1971/, Ltd,,
Watford, Herts.,, England). In: International Symposium on Air
Breathing Engines. 2nd, Sheffield, England, March 24-28, 1874,
Proceedings. ) Lendon, Royal Aeronautical
Society, 1974, 16 p.

The RS 360 or Gem engine was partly developed in connection
with the Anglo-French helicopter agreement of 1967, The Gem
engine is used to power the Westland Lynx helicopter. The Gem
engine comprises a two-spool gas generator and a two-stage free
power turbine with a through shaft, A shaft output speed of 6000



A74-40087

rpm is provided. General mechanical and installation features of the
engine are discussed along with a number of development problems,
Attention is given to the main reduction gear box, compressar
design, the combustion system, the turbines, the ail system, and the
air systam. G.R.

A74-A0087 * # A review of air transport noise. H. H. Hubbard
and D. J. Maglieri (NASA, Langley Research Center, Acoustics and
Noize Reduction Div., Hampton, Va.}. In: Symposium on Noise in
Transportation, Southampton, England, July 22, 23,1974, Proceed-
ings. Southampton, University of Southampton,
1974, 12 p. 9 refs.

Flight vehicles are characterized according to their manner of
operation and type of propulsion system, and their associated
sources of noise are identified. Available noise reduction technology
as it relates to engine cycle design and to power plant component
design is summarized. Such components as exhaust jets, fans,
propellers, rotors, airflow-surface interactions, and reciprocating
engine exbausts are discussed, along with their ncise reduction
potentials. Significant aircraft noise reductions are noted to have
heen accomplished by the application of available technology in
support of noise certification rules. Improved analytical prediction
methads, and well controlled validation experiments supported by
advanced design aeroacoustic facilities, are required as a basis for an
effective integrated systems approach to aircraft noise control.

{Authar)

A74-40089 # Noise sources and their contral in V/STOL
sircraft, |. C. Cheeseman, In: Symposium on Noise in Transporta-
tion, Southampton, England, July 22, 23, 1974, Proceedings.

Southampton, University of Southampton,
1974. 11 p. 20 refs,

Raview of the noise sources and noise generation mechanisms
characterizing various kinds of lift systems used in V/STOL aircraft.
In particular, the rotation- and vortex-induced noise generation of
open and shrouded rotors is considered, along with some of the noise
reduction means available. M.V.E,

AT74-40090 # MNoise of advanced subsonic air transport
systems. D. G. Brown and A, A, Blythe (Hawker Siddeley Aviation,
Ltd., Hatfield, Herts., England). In: Symposium on Noise in
Transpartation, Southampton, England, July 22, 23, 1874, Proceed-
ings. Southampton, University of Southampton,
1974, 19 p, 13 refs,

Noise sources in advanced subsonic air transport systems dre

defined, and means for reducing the terminal noise of such systems
are examined, Also, future noise targets and permissible community

noise levels are reviewed. The penalties and economics of aircraft
noise control are discussed, M.V.E.

AT4-40092 # Helicopter noise - Can it be adequately rated.
J. W, Leverton {Westland Helicopters, Ltd., Yeovil, Somerset,
England). In: Symposium on Noise in Transportation, Southampton,
England, Julty 22, 23, 1974, Proceedings.

Southampton, University of Southampton, 1874. 12 p,

It is shown that current aircraft noise rating methods are not
wall suited for helicopter noise evaluations and that a new apprgach
is required. Present uncertainties about such a new approach are
discussed, and some of the research necessary for dispelling these
uncertainties is outlined, ’ M.V.E.

Ara-auius ¥ Crossflow-induced flow distortion and its in-
fluence on the performance of a vertical axis lifting fan, U, W,
Schauh. Ottawa, Carleton University, Faculty of Engineering, Doctor
of Philosophy in Mechanical Engineering Thesis, 1973, 264 p. 80
refs, (ME-73-4)

The present work represents a detailed analytical investigation
of the problem of the large crossflow distorticns associated with the
transition maneuvers of VTAL lifting fans from fan-supported to

wing-supported flight. An analytical model is described reprasenting

the fan and the basic crossflow distortion mechanisms, The model
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comprises a segmented fan with simulated inflow and outlet
distortions. The calculated flow distortions and fan performance are
compared with carresponding experimental measurements involving
a 12Z-inch diamater fan-in-wing model, and reasonable agreement has
been achieved. P.TH,

A74-40329 # Airbus A-300 B {Airbus A-300 B). Techrrisch-
dkanomische Informationen der zivilen Luftfahrt, vol. 9, no. 2,
1973, p. 80-87, In German.

The increase in the number of passengers in short-haul and
medium-range air traffic provided the incentive for the international
aerospace industry to develop an airliner which can carry more than
200 passengers, The development of this aircraft, the Airbus A-300
8, was undertaken jointly by aerospace companies in West Germany,
France, the UK, and the Netherlands. Questions of fuselage design
are considered along with details regarding the wing assembly, the
control surfaces, the landing gear, the propulsion system, the
hydraulic system, the airconditioning system, the fuel system, and
the power system. The approaches selected to ensure the cost-
efficient performance of the various operations connected with the
Inading of the aireraft are also discussed. G.R.

A74-40408 # Vibrations and stability of a helicopter with a
two-blade main rotor (Kolebaniia i ustoichivost’ vartoleta s dvukhlo-
pastnym nesushchim vintom), A. A. Shcherbina {Kievskii Institut
Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian SSR). Prikladnaia
Mekhanika, vol. 10, June 1974, p. 56-60. In Russian,

Equations of mation are derived to describe the dynamic
behavior of a helicopter with & two-blade main retor on the ground.
The equations include terms representing banking, pitching, damp-
ing, and resonance effects, Various resonance situations are con-
sidered. Conditions for resonance vibration damping are defined.
Stability of a trivial solution to a system of resonance equations is
examined, It is shown that the specific vibratory characteristics of a
two-hlade helicopter rotor can be studied by nonlinear mechanics
methods regardless of ground resonance effects. V.Z.

A74-40602 * Impact testing on composite fan blades. B. H.
Johns (NASA, Lewis Research Center, Materials and Structures Div,,
Cleveland, Ohiol, SAMPE Quarterly, vob. 5, July 1974, p. 14-21,

The results of impact tests on large, fiber composite fan blades
for alrcraft turbofan engine applications are discussed. Selid com-
pasite blades of two different sizes and designs were tested. Both
graphite/epoxy and boron/epoxy were evaluated. In addition, a
spar-shell biade design was tested that had a boron/epoxy shell
bonded to a titanium spar. All blades were tested one at a time in a
rotating arm rig to simulate engine operating conditions. |mpacting
media included small gravel, two inch diameter ice balis, gelatin and
RTV foam-simulated hirds, as well as starlings and pigeons. The
results showed little difference in performance between the graphite
and boronfepoxy blades. The results also indicate that composite
blades may be able to tolerate ice ball and small bird impacts but
need improvement to tolerate birds in the small duck and larger
category, {Author]

A74-40505 'Kevlar’ 49 woven and nonwoven fabric com-
posites performance and applications. D. L. G. Sturgeon, D. G.
Wagle, and R. A. Wolffe {Du Pont de Nemours and Ca., Inc.
Wilmington, Del.}. SAMPE Quarterly, vol. b, July 1974, o. 31-36.7
refs,

A74.406511 # VFW 614 - An appraisal of Germany's new
short haul jet. N. Williams. Shelf Aviation News, no. 423, 1974, p.
18-25. .

The basic flight characteristics of the VFW 614, a new short
haul jet aircraft, are described, and a performance evaluation flight is
reported. This includes a deseription of start-up and taxi, take-off,
altitude flight, trim system restraint, descent and low-speed
maneuvers, stalling, pitch characteristics, and landing. The aircraft



features short take-off and landing capability from semi-prepared
airfields, low turnround times, a high utilization rate, and a very low
break-even factor on routes in excess of 100 km. P.T.H.

AT4-40822 Simuiated aircraft accident exercises. J. X.
Stefanki. S4FE Journal, vol, 4, Fall 1974, p. 10-15,

The lessons learned in a number of full-scale simulated aircraft
disaster drills are considered, Difficulties which should be taken into
account in planning for an emergency are telated to aspects of
command in a disaster operation, guestions of communicatian, and
problems of coordination, It is recommended that all air carrier
airports should be required to hold full-scale annual aircraft disaster
drills. Each airport should have a designated Chief Medical Officer
and participate in aircraft disaster planning. G.R.

A74-40847 New heavy-haul freight aviation {Une nouvetle
aviation de transport lourd). J. Bertin {Société Bertin et Cie,, Plaisir,
Yvelines, France}. L‘Adronautique et {"Astronautique, no. 46, 18974,
p. 2-8. In French.

Air Fraight today is taken care of with aircraft wnose
performances are designed to suit passenger transport, Speed increase
has led to fly non stop at high altitude, and thus to carry a fuel load
higher than the actual payload. For freight however aircraft flying at
200 Knots would be perfectly adapted; they could then fiy at low
altitude, stop on the way and carry a payload much more important
than theit fue! capacity. To be economical such aircraft must be large
(1000 ton or more) and air cushion landing will become a necessity.
MNumerous tests effectuated on the Bertin air cushion landing for
air-drop platform have been most encouraging. To transpose this
technigque to aircraft landing is very straight forward. (Author)

ATa-aure? ¥ The heat-resistant deformable aluminum alloy
D21 {Zharoprachayi deformiruemyi aliuminievyi splav D21). 0. A
Romanova. Metallovedenie i Termicheskaia Obrabotka Metallov, no.
6, 1974, p, 813, in Russian.

The mechanical properties of an aircraft alloy were studied as a
function of the magnesium, silicon, iron, and zinc content, keeping
the content of the remaining alloying elements constant {6.2% Cu,
0.62% Mn, 0.13% Ti). Rod samples measuring 10 mm in diameter
were gquenched in water from 525 C and were subjected to aging at
190 C for 12 hr. Alloys with 0.3 to 0.45% Mg, heated for 1000 hr at
150 and 175 C, were found to have excellent creep-resistance,
strength, and fatigue characteristics at 20 €. The strength character-
istics are further improved by 0.1 to 0.3% Si additions. The iron
content should not exceed 0.3% and the zinc content should not
exceed 0.6%. The test results obtained with sheet and sectional
samples are given in graphical form, and are compared with the
AK4-1 allgy. V.P.

A74-40953 Turbofan of the future. C. E. Wise. Machine
Dasign, vol, 46, Aug. 22, 1974, p, 20, 21, 23-25.

The QCSEE (Quiet, Clean, Short-haul Experimental Engine, or
‘quixie’) is an advanced turbofan engine designed for use on STOL
aircraft destined primarily for operation over densely populated
metwropolitan areas. Incorporating performance and structural charac-
teristics unlike those in any engine operating today, QCSEE will
pioneer with an extremely high bypass ratio, reversible-pitch fan
blades, a geared turbine/fan, digital electronic (fly-by-wire) engine
contrals, and extensive use of composites, The high-bypass design
permits reduced airflow velocity, which results in reduced engine
noise. QCSEE designers opted for a gearbox over additional turbine
stages required for an engine of QCSEE’s thrust rating. The gearbox
incorparates & single-stage, six-star, epicyclic gear train. The variable-
pitch fan will eliminate the need for add-on thrust reversers and
enhance pilot control in the critical landing and takeoff portions of
the flight prafile. Military prototypes using the QCSEE are expected
ta fly in the 1975-1977 time frame. PTH.
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STAR ENTRIES

N74-29387%§ National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va.
EFFECT OF SPANWISE BLOWING ON LEADING-EDGE
VORTEX SURSTING OF A HIGHLY SWEPT ASBPECT RATIO
1.18 DELTA WING
Wayne L. Scantling and Blair B. Gloss
refs
{NASA-TM-X-71987} Avail: NTIS HC $3.25 C5CL 01A

An investigation was conducted in the Langley 1/8-scale
V/STOL modal tunnel or a semispan delts wing with @
pading-edge swaep of 74 deg. to determine the effectiveness
of verious location~ af upper surface and reflsction plane blowing
on Jeading-edge vortex bursting. Constant area nozzies ware
located on the wing upper surface along & ray swapt 79 deg.
which was baneath the leading-edge vortex core. The bursting
and reformation of the leading-edge vortex was viewed by injecting
halium into the vortex core, and employing & schlieren system.

Author

15 Jul. 1974 30 p

N74-20388§ Sydney Univ. (Australia). Dept. of Aeronautical
Engineering.
THREE COMPUTER PROGRAMMES TO CALCULATE THE
STEADY OR UNSTEADY SUBSONIC CHARACTERISTICS
OF LIFTING SURFACES IN GROUND EFFECT
G. H. S. Pike Jan. 1974 78 p refs
(ATN-7401} Avail: NTIS HC $7.00

Computer programs to calculate the subsonic, unsteady, and
steady sarodynamic properties of lifting surfaces are prasanted.
The programs are written in FORTRAN in two cases and BASIC
in one case. The thin wing kernel function approach is used.
Evidence is presented of the extrems sansitivity of the method
to the size of the strip isolating the singularity. Banked and
nonplanar wings, ground effect. and symmetrical, asymmetrical,
and antisymmetrical leading are accounted for. A listing of the
computer programs is provided, Author

N74-29370%§ National Aeronautics and Space Administration.
Flight Research Canter, Edwards, Calif.
USE OF A PITOT-STATIC PROBE FOR DETERMINING WING
SECTION DRAG iN FLIGHT AT MACH NUMBERE FROM
0.5 TO APPROXIMATELY 1.0
Lawrance C. Montoya., Merle A. Economu. and Ralph E. Cissell
Jul. 1974 22 p refs
{NASA-TM-X-56025; H-844) Awail: NTIS HC $3.00 CsCL
01A

The use of a pitot-static probe to determine wing section
drag at speeds from Mach 0.5 to approximately 1.0 was avaluated
in flight. The probe unit is described and operational problems
are discussed. Typical wake profiles and wing section drag
coefficients are presanted. The data indicate that the pitot-static
probe gave religble results up to speads of approximately 1.0,

Author

N74-293714 Bell Helicopter Co., Fort Worth, Tex.
AN ANALYSIS OF FIXED WING-PROPROTOR INTERFER-
ENCE FOR FOLDING PROPROTOR AIRCRAFT Technical
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N74-29375

Report. 1971 - 1973
Carl G. Matthys, Mukund M. Joglekar, and P. Y. Ksieh Mar.
1973 320 p refs
{Contract F33615-70-C-1133: AF Proj. 8219)
{AD-778823; AFFDL-TR-72-116) Avail: NTIS CSCL 01/1
The report describes the development and implementation
of an analysis of the mutual aerodynamic imtarference of the
wing and the proprotor on a folding proprotor aircraft. The
analysis was developed to complemant and expand the capabilities
of an existing AFFDL stabitity and cantrol prediction mathod for
helicopters end stoppable rotor aircraft. The wing-roter
interference section was added to the AFFDL program as an
option to the user. This report is divided into four parts. The
firmt part describes the formulation of a math model and its
capabilities. The Right mode response of a typical folding
proprotor aircraft during rotor feathering is discussed. The second
pert explains usage of a computer program implemsanting the
math mode. Sample cases are presented as well as a description
of the input and output formats. The third part. contains a
cross reference index of FORTRAN variables and subroutine
names. The fourth part is a completa FORTRAN listing of the
AFFOL program maodified to inciude the interferanca subrouting.
Author (GRA)

N74-29372§ Texas Univ.. Austin.
Engineering and Engineering Sciences.
SUPPRESBSION OF FLUTTER ON INTERFERING LIFTING
SURFACES BY THE USE OF ACTIVE CONTROLS Sclentific
Aspont
Emil Ernest Cwach and Ronald Oran Stearman
174 p refs
{Grant AF-AFQSR-1998-71; AF Proj. 9782}
{AD-779770; AFOSR-74-07B7TR} Avail: NTIS CSCL 01/1
An investigation into the possible increase in futter speed
of interfering lifting surfaces by the use of active controls was
conducted. The study was designed so that the methods developed
to0 datarmine the maximum increase in flutter speed could be
applied tc complex air vehicle configurations throughout the
Mach number/altitude range of modem aircraft. The unsteady
sarodynamic forces on the lifting surfaces were computed by
using doublet lattice aerodynamic computer programs. The
structural features of the {ifting surfaces were represented by
aithar experimentally measured or analytically computed vibration
frequencies and mode shapes. The results of the study indice-
ted that the use of active controls 16 suppress flutter on interfering
lifting surfaces can be more effective than suppressing futter
on isotated surfaces. Author (GRA)

Dapt. of Aarospace

Jan. 1974

N74-20374%§ Boeing Commerical Airplane Co.. Renton, Wash.
BRAKE CONTROL SYSTEM MODIFICATION. AUGMENTOR
WING JET S8TOL RESEARCH AIRPLANE {AWJSRA)
R. L Amberg, J. A. Arine, and R. W. Jenny 24 Jun. 1974
78 p refs
{Contract NAS2-7641})
EN%SA-CRJSTE:%O: DE-41898) Aveil: NTIS HC $7.00 CSCL
1

The braking system for a shont takeoff aircraft is discussed
snd the daficiencies are described. The installation of @
Boeing 727 aircraft brake system was made to correct the
deficiencies. Tasts of the modified system were conducted using
an anelog computer/ hardware simulator. Actual performancs tests
were conducted and the characteristics of the system ware
satisfactory. Author

N74-29378*§ American Airlines. Inc.. New York.

ASSESSMENT OF THE APPLICATION OF ADVANCED

TECHNOLOGIES TO SUBSONIC CTOL TRANSPDRT

AIRCRAFT Final Report

J. D. Greef, G. P. Salles, and J. T. Verges Aug. 1974 128 p

refe

{Contract NAS1-12148)

{NASA-CR-132461) Avail: NTIS HC 3950 CSCL 01C
Design studies of the application of advanced technologies

to futurs transport aircraft were conducted. Those studies wera

reviewed from the perspective of an air carrier. A fundamantal



N74-29376

study of the elements of airplane operating cost was performed,
and the advanced technologies were ranked in order of poten-
tial profit impact. Recormmendations for future study areas are
given. Author

N74-29378§ National Research Council of Canada, Ottaws
(Ontario). Div. of Mechanical Engineering.

ACOUSTIC TESTE ON A FAN-IN-WING MODEL: EFFECTS
OF AN EXTENDED INLET

G. Krishnappa Fab. 1874 BB p refs

(NRC-13898; LR-676) Awvail: NTIS HC $8.00 -

The aerodynamic noise generated by the lifting fan in the
fan-in-wing configuration of vertical takeoff aircraft is discussed.
Tha effect of increasing the depth of the inlet on tha noise
characteristics of the fan at static and crossflow conditions (s
analyzed. The causes for aerodynamic noise under crossflow
conditions are explained. The changes in noise tonal signature
under crossflow conditions were investigated in a8 wind tunnel.

Author

N74-29379*§ National Asronautics and Space Administration.
Lewls Rsscarch Center, Clavatand. Ohio.
SUPPRESBOR NOZZILE AND AIRFRAME NOISE MEASURE-
MENTS DURING FLYOGVER OF A MODIFIED F1068
AIRCRAFT WITH UNDERWING NACELLES
Richard R. Burley 22 Nav. 1974 34 p refs Pioposed for
presentation at Winter Ann. Meeting of the Am. Soc. of Mech.
Engr.. New York, 17-22 Nov. 1974
(NASA.-TM-X-71578; E-B028} Avail: NTIS HC $3.26 CSCL
23A

Tha effact of flight velocity on the jet noise and thrust of e
104-tuba supprassor nozzle was investigated using an F-1088
delta wing saircreft modified to carry two underwing nacelles
each containing & turbojet engine, The nozrie was mounted behind
one of the nacelles. Flight velocity had a large adverse effect
on thrust and a small adverse effect on suppression when
corretated with relative jet velocity. The clean airframe noise of
the aircraft was meassured at Mach Q.4 and was compared with
that predicted from an empirical expression. The 83 db messured
value was considerably below the predicted value. Author

N74-29382*§ Lockheed-Grorgia Co.. Marietta.
STUDY OF STABILITY OF LARGE MANEUVERS OF
AIRPLANES Final Report
Emile K Haddad Washington MNASA Aug. 1974 768 p refs
{Contract NAS1-11667}
[NASA-CR-2447) Avail: NTIS HC $4.00 CSCL 01B

A predictive method of nonlinear system analysis is used to
investigate airplane stability and dynamic response during rolling
maneuvers. Tha maneuver roll-rate is not assumed to be constant,
snd the airplane maotion is represented by a set of coupled
nonlinear dilferential equations. The general rolling maneuver is
kinematically specified by its roll-rate variation p(t). A method
for relating the airplane dynamic response to pf{t) is developed.
The methed provides analytical expressions for the meotion
variables in terms of the mansuver descriptor pit). A parameterized
family of rolling maneuvers is considered, for which the method
is$ used to predict specific dynamic response information, such
as the dependence of the peak angle-of-atteck excursion on the
maneuver parameters. The stability and motion of the airplane
in response to an arbitrary actuation of aileron input is considered,
Analytical exprassions relating motion variables to aileron input
are obtained. Explicit analytical bounds on tha mation variables
are derived. A stability criterion which guarantees nondivergence
of motion in rasponsa to aileron actuation is presented.  Author

N74-29389§ Air Force Inst. of Tech.. Wright-Patterson AFB.
Ohio.  School of Engineering.
APPLICATION OF SAMPLED-DATA CONTROL TECH-
NIQUES IN THE CESIGN OF AN AIRCRAFT FLUTTER MODE
CONTROLLER M.5. Thesis
James P. Balma Mar. 1974 176 p refs
(AD-779078; GE/EE/74M-1) Avail: NTIS CSCL 01/2

The probiem of designing a sampled-data flutter mode
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controller using optimal control techniques is investigated. The
plana being controited is the Control Configured Vehicle NB-52.
The continuous equations of motion about the longitudinal
aircraft axis are discretized by the state transition method. Using
the discrete equations of motion the discrete linear regulator
problem is solved. An acceptable set of quadratic weightings is
developed for the full-state feedback problem. Full-state feedback
is not physically raalizable so it is necessary to solve the suboptimal
problem. The infinite time discrete linear stochastic regulator
problern is developed and solved. The radient derived in this
development is used in a performance minimization by conjugate
gradiants algorithm to detive the best suboptimal feedback
gains. A digitsl simulation is performed that demonstrates g
successful design. Author [GRA}

N74-28390# Army Aviation Systems Command, St. Louis, Mo.
A COMPUTER MODEL FOR ECONOMIC ANALYSIS OF
ARMY AIRCRAFT RAM IMPROVEMENT PROPOSALS Final
Raport
Tony Kassos Mar. 1974 97 p refs
lA?-T?S?B?; USAAVSCOM-TR-74-19)  Avail: NTIS CS5CL
01/3

Tha rapart has been prepared for presentation to the Joint
AMC/TRADOC RAM Seminar scheduled for 4th Quarter, FY
1974, at F1. Les, Virginia. AR 702-3, Army Material Reliability.
Availability. and Maintainability {RAM), 22 March 73 places
increased emphazis on the cost impact of RAM eforts. This
division was invited by the seminar sponsors to deliver a
présentation on an economic analysis modasl devaloped here and
to discuss how it could be applied to RAM cost studies. This
raport is in response to thiz request. A computer model is
presented for preparing the cost trade off studies of RAM efforts
required by AR 702-3. The model is specifically directed to
RAM efforts involving Army aircraft. It determines the total life
cycle cost impact of a RAM effort and pertinent AAM parame-
tars. ht is a modification of the economic analysis model mentioned
above and is a preliminary effort to combine the methodologies
of cost analysis and product assurance. Authar {GRA}

N74-29392¢ An Force Inst. of Tech. Wright-Patterson AFB,
Ohio.  School of Engineering.
DESIGN OF A CONTROL SYSTEM TO STABILIZE THE AFT
FUSELAGE OF A B-52 BOMBER IN THE PRESENCE OF A
RANDOM WIND GUST M.S, Thesis
Charles A. Harrington, {ll Mar. 1974 103 p refs
(AD-779081; GE/EE/74M-5) Avail: NTIS CSCL 01/2

A control system was designed to stabilize the flexible aft-body
of a B-52 bomber, undar the influence of a 1.0 ft/sec rms
vertical wind gust. Optical instruments. mounted in the aft-body,
can therefore be aimed more accurately, and with a less complex
aiming device. because of the improvement in stability due to
the control system. The aircraft transfer functions, which include
the effects of the first seven bending modes. were obtained
using digital computer programs provided by the Air Force Flight
Dynamics Laboratory, Wright-Patterson Air Force Base, Chio,
and data and equations provided by the Boeing Aircraft
Corporation. The open-loop pitch-rate and normal acceleration
responses to the wind gust were determined using a digital
computer program called MIMIC, which simulates the functions
of an analog computer. The design procedure uses the principle
of superposition to minimize the effects of a wind gust disturbance
on the aircraft. (Modified author abstract} GRA

N74-29393§ McDonnell-Douglas Corp., Long Beach, Calif.

WINDSHIELD BIRD STRIKE STRUCTURE DESIGN CRITE-

RIA Final Report, 2 Oct. 1972 - 1 Aug. 1973

James H. Lawrence, Jr. and Murl J. Coker Oct. 1973 259 p

refs

(Contract F33615-73-C-3030; AF Proj. 4363)

(AD-778729; AFFDL-TR-73-103) Avaii: NTIS CSCL 01/2
The study determines the inadequacies of existing bird impact

design criteria for windshield/canopies and support structure.

Second, it establishes recommended design criteria for future

aircraft, particularty those involved in high speed-low leve! training

missions. The methods used in the study were primarily that of



collecting, examining, and selecting partinent data from @ multitude
of sources on birds and their behavior aircraft/bird incidents.
and aircraft design criteria. Procedures are proposed for USAF
aircraft designed to inadequate or no bird-irmpact raquirements.
Of particular value are avoidance and alleviation techniques for
reduction of the inviting bird environment surrounding airports,
improved use of radar and other mechanical devices to predict/
determine the presence of dangerous bird andfor flock sizes.
Recommended design criteria for subsequent design of wind-
shislds/cancpies and support structure are presented. (Modifiad
author abstract) GRA

N74-283986§ Lockheed-California Co., Burbank.
LOW NOISE PROPELLER TECHNOLOGY DEMONSTRATION
Final Tachnical Report. 16 Feb. 1873 - Jan. 1974
Edward D. Griffith and James D. Revell Jan. 1974 202 p
refs
{Contract F33615-73-C-2045; AF Proj. 3066}
(AD-779773; AFAPL-TR-73-115) Avail: NTIS CSCL 20/1
Quiet aircraft used for covert aerial night reconnaissance
employ low tip speed propellers to achieve a minimum acoustic
noise signature. This study was initiated when certain unexpectad
and anamalous trends in the maasured propeller noise of such
aircraft were compared to predictions of noise made by the Air
Force Propeller Noise Prediction Program. Large discrepancies
in both trends and levels were noted between measured and
predicted noise. Therefore. the goal of this study was the
modification of an existing Air Force computer program such
that accurate predictions of far field noise for low tip speed
propellers can be made. Empirical data from previous quiet airplane
axpérimeénts ware u=ed to develop modifications to both rotationai
and vortex noise prediction methods for propelers oparating in
the tip speed range from Mach 0.2 10 04 (Modified author
abstract) GRA

N74-29388§ Boeinp Aerospace Co. Seattle, Wash. Research
and Engineering Div,
ADDITIONAL STUDIES, VARIABLE CAMBER WING,
PHABE 1 Final Report, Jul. 1973 - Jan. 1974
Douglas Gould Feb. 1974 47 p refs
{Contract NODQ14-73-C-0244)
(AD-779041; D180-17606-2) Avail: NTIS CSCL 01/3

A smooth variable camber wing system using flexibla skins
has been designed for fighter and attack airplanes. Comparizons
of this system with other systems such as leading edge slats,
plain flaps, canards and the box wing illustrate its overall
performance superiority. Estimates of the performance improve-
ments which result when smooth curved variable cambaer flaps
are applied to the F-8, F-4. A-7, F-14, and $-3 show that any
of these aircraft could benefit from the addition of this system.

Author (GRAJ

N74-28401§ lLockheed-California Co., Burbank.
ANALYSIS OF MANEUVERABILITY EFFECTS ON ROTOR/
WING DESIGN CHARACTERISTICE Final Report. 1970
N. B. Gorenberg and W. P. Harvick Feb. 1974 282 p refs
(Contract DAAIQ2-70-C-0032; DA Proj. 1X1-84206-D-378)
(AD-779448B; LR-24051; USAAMROL-TR-74-24) Awail: NTIS
C5CL 01/3

An analytical study was performed to contribute toward design
criteria for the Utility Tactical Transpont Aircraft System (UTTAS)
through an analysis of maneuvers to determine effects of the
maneuvers on helicopter design characteristics. Manauversbility
raquirements examined wers combinations of maximim fhght
speeds and maneuvering load factors and sustsined high load
factors for long periods of time as might be expected in
nap-of-the-earth flying. The study included analyses to examine
the possibility of gaining maneuver capability at high speeds by
adding wings to helicopters,  Analysis of results showed no
large diffarence between winged and nonwinged helicopters.
Those differences that did emerge. however, were in favor of
adding the wing. Whether or not thase differances would become
more significant through additional design iterations of a
particular design is not yet clear. Author {GRA}
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N74-29800

N74-298402§ Lockheed-California Co., Burbank.
APPLICATION OF AN INTEADISCIPLINARY ROTARY WING
AIRCRAFT ANALYSIS TO THE PREDICTION OF HELICOP-
TER MANEUVER LOADS Final Heport, Jun. 1972 - Jun.
1973
William O. Anderson, Fox Cornar, and Andraw W. Kerr  Dec.
1973 420 p refs
{Contract DAAJO2-72-C-0100; DA Proj. 1F1-62208-AA-82)
(AD-779449; LR-25045; USAAMRDL-TR-73-83} Avail: NTIS
CSCL 01/3

A complete understanding of the factors which establish
the flight envelope of a helicopter requires simultaneous
consideration of power, static and dynamic stability, handling
qualities, and pilot techniques as well as resuiting loads and
vibration levels. To facilitate this understanding, an  in-
terdisciplinary mathematical model that provides analytical
prediction of free-flight characteristics of single-rotor helicopter
and compound helicopter configurations has been developed. The
work described in this report presents a loads correlation of the
current [REXOR 1)) program with existing AH-56A and XH-§1A
{compound) test data with primary focus on steady and cyclic
loads during steady and transient maneuvers. GRA

N74-29616# Army Land Warfare Lab., Aberdeen Proving Ground,
Md.
UH-1 GROUND HANDLING WHEEL ADAPTER BARS FOR
OH-58 HELICOPTERS. PROTOTYPE DESIGN. FABRICA-
TION, AND USER TEST Final Report
Joseph T. Gurganious Mar. 1974 42 p refs
(AD-778198, LWL-TR-74-27) Avail: NTIS CSCL 01/5

In respanse to the Army’'s need to move OH-58 helicopters
aver difficult terrain areas, USALWL devised and developed the
UH-1 Ground Handling Wheel Adapter Bar System for QH-58
Helicopters. The system was feasibility tested by USAATE, Fort
Rucker. It was user evaluated by MASSTER and 1st Cav. Div.
at Fort Hood, and by 101st Airborne Div. at Fort Campbell.
Canclusions indicate that the WH-1 Ground Handling Wheel
Adapter Bar System can provide the Army with a safe. practical,
and suitable means for ground handling the OH-58 helicopters
over unprepared terrain. Author (GRA)

N74-29627§ Army Land Warfare Lab., Aberdeen Proving Ground,
Md.
DESIGN OF A POWERED WHEEL KIT FOR UH/AH
HELICOPTERS Final Report
Charles R. Wilson Apr. 1974 20 p
(AD-779387; LWL-TR-74-39) Avail: NTIS CSCL 13/6

The powered wheel kit consists of the standard unpowered
ground handling wheel set, which has been madified by application
of a power package. Each wheel is driven by a two-cycle
engine and hydraulic drive unit. The kit was designad and
fabricated, but only brief functional check-out tests were
conducted. The task has been reassigned to the Aviation
Systems Command for further testing. {Muodified author
abstract) GRA

N74-29800* Kanner {Leo) Associates, Redwood City, Calif.
INVESTIGATION OF THE REACTIONS OF SKIN PANELS
IN RELATION TO DURATION OF ACOUSTICAL LOADING
c32
V. Ye. Kvitka and G. |. Kernes /n its Cybernetic Diagnostics of
Mech. Systems with Vibro-acoustic Phenomena (NASA-TT-F-
14899} Jun, 1973 p 41-43 Transl into ENGLISH from the
bogk “Kiberneticheskaya Diagnostika Mekhanicheskikh Sistem po
Vibroakusticheskim Protsessam” Kaunas, KPl Press, 1972
p 39-41
CS5CL 20K
Centain characteristics of the reactions of typical skin panels
of a passenger aircraft to acoustical lvading are being investigated,
for development of an abjective method of diagnostics for skin
condition, under the operations and maintenance sections of ciwil
aviation. There are a number of difficulties connected with the
solution of this problem. The reactions of skin panels exposed
to the noises of the exhaust jets are dependent on the aircraft
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operating conditions. the geomstric parameters @nd limiting
conditions of the panels. Author

N74-29876* Karner {Lea) Associates. Redwood City, Calif.
INVESTIGATION OF THE POSSIBILITY OF USE OF
YIBROACOUSTICAL SIGNALS FOR PURPOSES OF
DIAGNOSTICS IN AERONAUTICAL ENGINEERING c28
A. R. Press In its Cybernetic Diagnostics of Mach. Systems
with Vibro-acoustic Phenomena {NASA-TT-F-14899) Jun, 1973
p 317-319 Transl. into ENGLISH from the book “Kibernetiches-
kaya Diagnostika Mekhanicheskikh Sistemn po Vibroakustichaskim
Protsessam™ Kaunas, KPI Press, 1972 p 284-285

CSCL 21A

The application ur vibroacoustic techniques for diagnosing
aircraft engine malfunctions is discussad. An experimant was
conducted to determine the defects introduced by the nature of
change in the amplitude-frequency characteristics of the noises
and wvibrations of an aircraft jet engine. The manner in which
the defects ware simulated is explained. The tast equipment
used during the exparimeni is ideniified. Tie resuiis of ibe
amplitude-frequency characteristics investigation are summarized
to show optimum location of the microphone pick-up to record
the acoustic data. Authar

N74-30013# LTV Aerospace Corp., Dallas, Tex. Vought Systems
Div.
$-3A GRAPHITE/EPOXY SPOILER DEVELOPMENT PRO-
GRAM Interim Technical Report, 29 Jun. - 31 Dec, 1373
Jan. 1974 166 p
(Contract N62269-73-C-0610)
(AD-779069; Rept-2-53443/3R-3139; ITR-1} Avail: NTIS CSCL
11/4

Material selection. structural analysis. manufacturing and tool
development and verification testing resuits are presented for
an S-3A graphite spoiter. The spoiler is designed to be a cost
compaetitive lightweight replacement for the metal spoiler, and
is to be fit and functionally interchangeable with the existing
part. The spoilar will be of sandwich construction with
graphite/epoxy faces and non-metallic care. Narmeco 5208/
T300 graphite/epoxy tape material which has a 260F curing
temperature was selected for the skins and fiberglass (HRP)
core will be used. Problems encountered during the fabrication
of 12 manufacturing development specimens and 118 design
verification specimens are cutlined and solutions explained. A
manufacturing operational sequence describes the major fabrica-
tion operations. Design verification testing resulted in a design
madification to the spoiler because of loss of strength and stiffness
when the sandwich specimens wera co-cured. Detail assambly
drawings are included. GRA

N74-30093*§ Asrospace Systems, Inc., Burington, Mass.
NAVIGATION AND GUIDANCE REQUIREMENTS FOR
COMMERCIAL VTOL OPERATIONS Interim Technical
Raport
William C. Hoffman, Walher M. Huollister, and Jack 0. Howell
Jan. 1974 2562 p refs
(Contract NAS1-12199)
(NASA-CR-132423. ASI-TR-74-17)
C8CL 176

The NASA langlay Ressarch Center {LaRC) has undertaken
a research program to develop the navigation, guidance, controd,
and flight management technology base nesded by Government
and industty in estabilishing systems dasign concepts and
operating procedures for VTOL short-haul fransportation systems
in the 1980s time period. The VALT {VTOL Automatic Landing
Technology) Program encompasses the investigation of opaerating
systems and piloting techniques associated with VTOL operations
under all-weather conditions from downtown vartiports; thé
definition of terminal air traffic and airspace requirements; and
the development of avionics including navigation. guidance,
controls, and displays for automated takeoff. cruise. and landing
operations. The program includes requirements analyses, design
studias, systems devalopment, ground simulation, and Fflight
valtidation afforts. Authar

Avail. NTIS HC $15.75
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N74-30095%¢ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
A STOL TERMINAL AREA NAVIGATION SYSTEM
Frank Neuman and David N. Warner, Jr. May 1974 69 p
refs
(NASA-TM-X-62348) Avail: NTIS HC $650 CSCL 176

The mechanization and performance of a STOL terminal area
navigation system are described. The purpose of the navigation
system is to allow flying with pracision 4D-guidance along compleyx
flight paths in the terminal area, and to develop requirements
for STOL operations in the 1980s. The navigation aids include
an experimental microwave landing system, MODILS. The systems
description begins with the navigation aids. It is shown how
the data are transformed and combined with other data to obtain
position and velocity astimates. Also presented are some of the
design changes and other features that wera introduced as a
result of flight testing. The various ways of displaying navigation-
darived data sre given. Finally, simulator and flight test results
are discussed. Author

N74-30704# National Aviatwn Facilities kxpsnmental Center,
Atlantic City, N.J.
NATIONAL AIRSPACE SYSTEM ENROUTE STAGE A
SYSTEM ENGINEERING AND ANALYSIS, INVESTIGATION
OF SYSTEM PROBLEMS, CAPACITY TESTING Final Report,
Aug. 1972 - Oct. 1973
Harry T. Morgan, Jr. Apr. 1974 27 p refs
(AD-778479; FAA-NA-73-109; FAA-RD-74-51)
CSCL 17/7

A series of special engineering tests was designed to
determine what, if any, capacity limitations would occur when
NAS 3d1 was operated under steadily increasing traffic ioad.
The tests were performed at the Mational Aviation Facility
Experimental Center (NAFEC) employing the Digital Simulation
Facility and the System Suppornt Facility. Both the Display Channel
Complex and the Computer Display Channel modes of aperation
were investigated. NAS 3d1 successfully met capacity test criteria.
This repont describes thase tests and the rasults obtained.

Author (GRA)

Awvail: NTIS

N74-30239%# General Electric Co.. Cincinnati, Ohio.
Engine Group.
CONCEPTUAL DESIGN STUDIES OF LIFT/CRUISE FANS
FOR MILITARY TRANSPORTS Final Report
6 Aug 1974 264 p refs
{Contract NAS3-17850)
{NASA-CR-134636; RT4AEG283) Avail: NTIS HC$16 25 CSCL
21E

A study program for conceptual design studies of remote
lift and tift/ cruise fan systems to meet the requirements of military
V/STOL aircraft was conducted. Parametric performance and
design data are presented for fans covering a range of pressure
ratios, including both single and two stage fan concepts. The
gas generator selected for these fan systems was the J101-GE-
100 engine. Nopise generation and transient response were
determined for selected fan systems. Authar

Aircraft

N74-30240%¢ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland. Ohio.
NOISE GENERATED BY QUIET ENGINE FANS, 2: FAN
A
Francis J. Montegani, Jahn W. Schaefer. and Edward G. Stakalich
Washington Jul. 1974 74 p refs
(NASA-TM-X-3066; E-7857) Avail: NTIS HC $3.75 CSCL
21E

A significant effort within the NASA Quiet Engine Program
has been devoted to acoustical evafuation at the Lewis Research
Center noise test facility of a family of full-scale fans. This report,
documents the noise results obtained with fan A - a 1.5-pressure-
ratio, 1160-ft/sec-tip-speed fan. The fan is described and some
aerodynamic operating data are given. Far-field noise around
the fan was measured for a variety of configurations pertaining
to acoustical treatment and over a range of operating conditions.
Comptete results of 1/3-octave band analysis of the data are
presented in tabular form. included also are power spectra and
sidaeline perceived noise levels. Some representative 1/3-oclave



ban(_i data are presented graphically, and sample graphs of
continuous narrow-band spectra are also provided. Author

N74-30249*§# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
EFFECTS OF FORWARD VELOCITY AND ACOUSTIC
TREATMENT ON INLET FAN NOISE
Charles E. Failer and James E. Merriman {Douglas Aircraft. Co.,
Long Beach, Calif}] 1974 21 p refs Presentad at the Sixth
Aircraft Dasign Flight test and Operations Meeting, Los Angales,
12-14 Aug. 71974; sponsored by the American Institute of
Aeronautics and Astronautics
{NASA-TM-X-71581; E-BO45} Awvail: NTIS HC $300 CSCL
21E

Flyover and static naise data from several engines are
presanted that show indet fan noise measured in flight can be
lower than that projected from static tests for some engines.
The differences between flight and static measurements appear
greatest when the fan fundamental tone due to rotor-stator
interaction or to the rotor alone field is below cutoff. Pata from
engine and fan tests involving inlet treatmant on the walls only
are presented that show the attenuation from this treatment is
substantially larger than expected from previous theories or flow
duct experience. Data showing noise shielding effects due to
the jocation of the engine on the airplane are also presented.
These obsaervations suggest that multiringed inlets may not be
necessaty to achieve the desired noise reduction in many
applications. Author

N74-30414%§ National Aeronautics and Space Administration.
Ames Research Centar, Moffett Field, Calif.
SINGLE WING SUPERSONIC AIRCRAFT Patent Applica-
tien
Robert T. Jones, inventor {to NASA)
40 p
(NASA-Case-ARC-10470-3; US-Patent-Appl-SN-486779) Avail:
NTIS HC $56.00 CSCL Q1C

An aircraft is described, having a single fuselage with a
main wing and a horizontal stabilizer airfoil pivotally attached at
their centers 10 the fuselage. The pivotal attachments allow the
airfoils 1o be yawed redative 1o the fuselage for high speed flight,
and to be positioned at right angles with raspect to the fusaelage
during takecoff, landing, and low speed flight. The main wing
and the horizontal stabilizer are upwardly curved from their center
pivotal connections towards their ends to form curvilingar
dihedrals. NASA

Fited 12 Aug. 1974

N74-30421* National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
DEPLOYABLE FLEXIBLE VENTRAL FINS FOR USE AS AN
EMEAGENCY SPIN RECOVERY DEVICE IN AIRCRAFT
Patent
Sanger M. Burk, Jr., inventor {ta NASA) Issued 30 Jul, 1974
13 p Filed 14 Sep. 1972 Supersedes N73-10031 (11 01,
p 0004}
(NASA-Case-LAR-10753-1; US-Patent-3.826,448;
US-Patent-Appl-5N-283018. US-Patent-Class-244-91;
US-Patent-Class-244-327; US-Patent-Class-244-90R) Avail: US
Patent Offica CSCL 01B

A flaxible fin device for mounting on an aircraft to effect
spin recovery is described. The device may be salectively deployad
to provide a triangular planform of flexible material to provide
spin racovary, and retracted for compact sterage during non-use.
A singte flexible fin may be deflected in a specific direction
depending on direction of spin rotation, or two flexible fins forming
an inverted V configuration may be used The device is mounted
on the underbody of the aircraft.

Official Gazette of the U S, Patent Office

N74-30425%§ Scientific Translation Service, Santa Barhara, Calif.
COMPARISON OF THE INFLUENCE OF HORIZONTAL AND
VERTICAL GUST INTERFERENCES ON AIRCRAFT LONGI-
TUDINAL MOTION

G. Schaenzer Washingtan NASA Jul. 1874 7 p Transl.
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N74-30425

into ENGLISH from the German report DLR-Mitt-70-12 Presented
at the meeting of the DGLR Sci. Comm, on Flight Performance
and Flight Characteristics, Darmstadt. 12-13 Nov. 1970
[Contract NASw-2483}
(NASA-TT-F-15801; DLR-Mitt-70-12) Avail: NTIS HC $4.00
CSCL 018

in determining the nfluence of gust loads on a noncon-
trolled longitudinal aircraft motion. it is shown to be necessary
to take into account horizontal and wvertical gust components,
their frequencies and powsr spectra. The gust disturbances can
be divided into two typical frequency regions, independent of
the reaction of the aircraft, which lie approximately above and
below the eigen frequency of the fast angle of attack oscillation.
At the higher gust fraquencies, the vertical gusts dominate,
aspecially at altitudes above 500 meters. At altitudes below 50
meters, the horizontal gusts have the greatest influence in both
frequency regions. Authar
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turbulence

N74-30249

A74-38B54%
N¥OPLINEAR SISIEMS
Management otf analytical redundancy in digital
flight control systems for aircraft
[AIAA PAPER 74-887]
RDMERICAL ANALYSIS
Rutomatic numerical generation of body-fitted
curvilinear coordinate system for field
contairing any number of arbitrary
two-dimensional bodies

A76~38249

274-39286
Study of unsteady flows around a pointed airfoil
by conformal transfermation
A74-39300
HUMERICAL CONTIROL
Considerations in the design of a digital flight
control function for a high performance aircraft
A74-38533
X digital multimode flight control system for
tactical fighters
A74-38551
L digital Mark X¥II IFF reply evaluator for the F~15
ATU-3B565
Tonrhomachine numerical control using the ASMODEE
01 prototype --- airborne computer

OPFINAL CONTEHOL
Management of analytical redundancy in digital
flight controul systems for aircraft
[AIAa PAFER T4-B87] AT4-3B249
Application of modern control theory to the design
cf optipun aircraft controllercs

274-39007

AT4-39496

F’
PAWELS
Investigation of the reactions of skin panels in
relation to duration of acoustical loading
H74=223800
FASSENGEE AIRCRAFT
Kir transport. Volume 3 ==-= Russiah book on
passenger airline operations
ATU4=-38049
Air transpo:tation - Energy cost-effective or not
[AIAA PAPER T4-959] AV4=38725
Costs and benefits of corposite material
applications to a civil STOL airecraft

[AIAA PAPER 74-364] a74-38729
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PROPELLANT TESTS

PAYLOADS
The low techpology airship --- design for
medium~range heavy payload traasport
AT4-38499
PERFOBMANCE FPREDICTION
A digital omultimode flight contreol system for
tactical fighters

A74-38551
4 review of some Air Force STOL aircraft
aergdynamic prediction methods
LT4~3B748

[AIAR PAPER 74-952])

Hethodologies for predicting avionic system
capability and weight in CTOL and VTOL
fighter/attack aircraft 1975 to 1995
[ SANE FAPER 1002] AT4=39877

Conceptual design studies of lift/cruise fans for
military transpotts
[KESA-CR- 134636}

PERFDRMARCE TEBSTS

U.5. Arpy¥ helicopter icing qualificatiorn program
{BIAA PAPER T4-942] L74=38715

Testing of coamercial airplane emvironmental
control systems
[ SAE ARP 217 B]

PHASE SHIFT KEYING
Inplenentaticon considerations with FSK modulation
--— variable rate and secure voice nodens
ATL4-3B558
Bandwidth filtering effects on PSK modulation
A74-38559

NT74-30239

AT4~-35768

FPHOTORECONRAISSANRCE
A low power night photo systemr for high speed
unpanned aircraft
a74-38535
FITOT TOUBBS
Use of a pitot-static probe for determining wing
section drag in flight at Mach pumbers from 0.5
to approximately 1.0 :
[ NASA-TH-X-56025]
PLASTIC AIRCEAFT STRUCTUERRES
"Eevlar' 49 woven and nocwoven fabrlc conmposites
pecformance and applications

N74-29370

A74=40505
PLASTIC DEFOEMATIOR
The heat=-resistant deformable aluminum alloy D21
474-40767
POLLUTION MONITORING
Pollution emission analysis of selected Air Force
aircraft

{ ASKE PAPER T4-BNAS-3(] A74-39130
POWER SPECTRA
Noise generated by quiet engine fans. 2: Fan A

--= peasurement of power spectra and sideline
perceived noise levels
[ NASA-TH-X-3066]
POWER SOPPLY CIRCOIYS
Solid-state power controllers for B-1 flight test

N74-30240

L74-38575
PONER TREARSHISSION :
An analysis of vibration diagnostics for
helicopter power trains
A74-39198

PREDICTION ARALYSIS TECHNIQUES
A parametric apalysis of tramnsport aircraft systen
veights and costs
{ SAHE PAPER 1024]
PRESSORE DISTRIBUTION
High-1lift aerodynamics /37th Wright Brothers
Lecture/ --=- lift limits and economics
[AIdh PAPER 74-939]
PHESSORE SENSOES
An investigation of corrugated metallic diaphragm
capsules as used in airceraft instrumpent pressure

L704-395891

ATU-36714

elements
LT74=-38403
PRODUCTION EHNGINEERING
Inside the 747 --- aircraft design and operational
criteria
AT4~39381
PROJECT MANAGEMENT
A broad view of Kavy S-3A testing
[AIRA PAPER 74-943] AT4-38716
Inside the 747 ~-- aircraft design apd operational
criteria
A74~39381

PROPELLBANT TESTS
Hypersonic research airplare propulsion for boost
and test

[AIAZA PAPER 74-990] A74=-38747



PROPELLER EBLADES

BROPELLER BLADES
Lov noise propeller technology demonstration —--—
application to quiet aircraft development
[AD-779773]
PROPULSION SYSTEM CORFIGURATIONS
The Dolphin airship with an undulating propulsion
systen and its wany uses as crane and
agperational aircraft

HT74-29395

B74-38497
Conceptual design of a lift fan plus lift/cruise
fighter aircraft

[ATA2 PRPER 74-969} A74=-38734
oppertunities in flight/propulsion control

coupling SEFPCC/

[ SAE PAPER 740482] A74-3964%

pPowered lift for longer field lengths apd longer
missigns -=- for aircraft
[SAE PAPER 740502 ] A74-39650
rerfornmance problems related to imstallation of
future engines in both subsenic and superscoic
transport aircraft
AT4=-39967
PROPILATAN SYSTRM DRRFORMANCE
The ensarqgy crisis of fuel and the procedures of
cruising f£flight

a74-38315
Hypersonic research airplane propulsion for boost
and test
{AILA PAPER 74-950] AT4=-38747
Supersonic cobbustion ramjets
A74=-39372
The ¥iper turbojet engines. I
BT74-39418
The CF6-6 engine = The first million hours
278-39965
QUIET ENGINE PROGRAM
Quiet engine from NASA
a74-38295
Boise generated by gquiet engine fans. 2: Fan 2

-—— measurement of power spectra and sideline
perceived noise levels

[HASA-TH-E-3066] N74~30240
RATAR ANTENHAS
Radomes of nicrowave antennas - Radio engineering
design and calculation —--- Russian book
AT4-3B86592

HAPAR TRACRING
Hational airspace system enroute stage A systen
engineering and analysis, investigatior of
systen problemns, capacity testing
[(AD-778479)
BADIO COMMUNICATION
Implementation considerations with PSK modulation
=== yariable rate apd secure voice modems
A74=-3B558

B74-30104

HADIO FEEQUENCY INTERFEREMCE
Bandwidth filtering effects on PSK wmodulation
AT4-3B559
HADIO RELAY SYSTEAS
Multiple channel same frequency repeater f£light test
for intra-aircraft voice comsunications
274=3B556
2 sinple antenna system approach for mobile SATCOK
terminals

R7U4-3B557
BALDOMES
Radomes of microwave antennas — Radio engineering
design and calculation =-=- Russian book
A74-38692
RANDCH NOISE
Inplenentation considerations with PSK rodulation
==- variable rate and secure voice modens
A74-38558
BECOBHAISSANCE RIRCRAFT
A low power night photo system for high speed
uvomanned aircraft
B74-3B535
REDUBDANCY
Hanagement of analytical redundancy in digital
flight control systems for aircraft

{AIAA PLPER T4-887] A74=38249
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SUBJECT INDEX

REGULATIONS
International airworthiness regquiremsnts for
sailplanes
ATB-38794
BEINFORCED PLASTICS
Impact testing on copposite fan blades
A74=40502

"Kevlar' 45 woven and pnonwoven fabric composites
perforaance and applicatioms
A74-40505
BREINFORCING FIBERS
S=34 graphite/epoxy spoiler development program
[aD-7790691 R74-30013
BRELIABILITY AMALYSIS
Improving Mean-Time-Between-Maintenance-Actions -
A reconmended system approach === for avionics
A74~3B555
BELIABILITY ENGIHNERRING
Advanced environmental control system -——- for
aircraft subsysterms

AT4-38552
REMOTELY PILOTED VEHICLES
Punctional coamand/cortrol considerations for
ship-deployable tactical remotely-piloted
vehicle SRPV/
AT4-39664

BEESEARCH AIECRAFT
Flight test investigation of the sailplane as &
post~stall research wvehicle
[ATAR PAPEE 74-931] AT4-368720
NASA flight research on aircraft wake vortices and
pinimization concepts
[AIAx PAPER 74-953) AT4=38721
The case for a high-speed research airplane -
Resplts from an in-house study
[AIAA PAPER 74-5B3] A74-3BT745
Incremental growth vehicle /IGV/ ——- hypersonic
research aircraft development techaique
[2Iak PRPER 74-9B89] AT4-38746
Hypersonic research airplane propulsion for boost
and test
[2Iaa PAPER 74=-990]
RESOBART VIBEATION
Vibrations and stability of a helicopter with a
two-blade main rotor

ATu4=38747

AT4=4Q406
HOTARY WINGS
Instantaneous wvelecity ameasurenents in the near
wake af a helicopter reotor
A74=3B633
Noise sources and their contrel in ¥/STOL aircraft
AT4=40089
Vibraticns and stability of a helicopter with a
two-blade main rotor
R74-50406
An analysis of fixed wing~proprotor interference
for folding proprotor aircraft
[BD-778823] H74=29371
Application of an interdisciplinary retary wing
aircraft analysis to the prediction of
helicopter maneuver loads
{AD-7790649]
REOTATING BODIES
analysis of moving body problems in aerodynanics
a7u-391346

K74=29402

EOTOR AERODTNAMICS
Spectrun of rotor noise caused by atmospheric
tarbulence
A74-38850
Application of an interdisciplinary rotary wing
aircraft analysis to the prediction of
helicopter maneuver loads
[an-776449]
BQNWAY CONDITIONS
Another look at lamdirg and stopping criteria
[aIAr PAPER 74-956] A74-38722
Influence of runway traction on operation of jet
transport aircraft
[ATAA PAPER 74-958) a74-38724
Inprovenents in airplane stopping performance on
adverse runways

N74-29402

[AIA2 PRPEE 74=965] AT74-38730
5~3 AIRCRAFT
A broad view of Navy 5=-3& testiag
[ATAA PAPEBR 74-543] ATH=38716



SUBJECT INDEX

SAFETY DEVICES
Peployable flexible ventral fins for use as an
epergency spin recovery device in aircraft
[¥ASA~CRSE~LAR-10753~1] H74=30421
SAFRTY MANAGENENT
Safety objectives of onboard computers on civil

aircraft
AT74=390140
Automation and flight management in commercial
aviation
A74-39499

SATELLITR ANTENWAS
A simple antenna system approach for mobile SATCOM
terminals
A74-38557
SATBLLITE TRANSMISSION
Airborne Ka band satellite communications terminal
developnent
A74-38560
SERVICE LIFE
aircraft avionics environmental contrel apalysis
procedures for optimized life cycle cost
A74-39741
Life enbancenent of turbine blades
2704-395971
SERVOMECHANISNMS
Servonechanisns of aircraft instruments - Dynamics
of servomechanisms ir the presence of dry
friction and retardation =--- Russian book

a74-38043
SHELL STABILITY
Puselage basic shell weight prediction
{ SAME FAPER 1019] A74-39889

SHOCK WAYE INTERACTION
Three-dimensional wave interactions in supersenic

intakes
R74-39980
Mixed compression air intakes for operation at
Mach 2.2
A74=-39%491

SHOCK WAYE PROFILES
L concept for designing transonic blade cascades

R74=-3893Q
SHORT HAUL AIRCEAFT
YFW 614, gquiet short haul airiiner
[AIAX PAPER 74-937] AT74-38713

Powered 3ift for longer field lengths and longer
missions -+~- for aircraft
[SAE PRPER 740502] A74-395650
Feederliner engine installation - Trends and

probleas
. 274-39968
rirbus A=300 B --- design and cost effectiveness
A74=140329
VFW 614 - An appraisal of Gerrany's newv short haul
jet
. A74-40511
SHORT TAKEQOFF AIRCRAPT
Casts and berefits of composite paterial
applications to a civil STOL aireraft
fAIaan PAPER 74-964) A704-3B729
A review of some Air Force STOL aircraft
aerodynanmic predictioa methods
[Riax PAPER T4-992] A74-38748

Flight performence of a cirgulation controlled S5TOL
[ATRA PRPER T4-994) A74-38T749
Considerations for STOL landing ground rules
[AIRA PAPER T4-996) A74-38750
Microwave landing system requirements for STOL
operations

[AIAa PAPER 74-997] A74-38751
Reight estimates for Quiet/STOL aircraft
[ SAWNE PAPER 1001] A74-39876
Turbofan of the future
A704=40953

in apalysis of fixed wirg-proprotor interference
for folding proprotor aireraft
[ap-778823] K74-29371
Brake control system modification, augmentor KWiag
Jet $TolL Eesearch 3irplane (ARJSR2}

[N!SA-CR—137530] H74=29370
A STOL terminal area navigation system
[FASA-TH-2-62348] N74=30095
S5IGNAL ARALYSIS
ARr analysis of vibration diagnostics for
helicopter pPower trains
A74~39198

SUPERSONIC AIRCRAFT

SEIN (STRUCTURAL MEMBER}
Additional studies, variable camper wing, phase 1
[AD-7790041] H74=-29356
Investigation of the reactions of skin panels in
relation to duratioo of acoustical loading
N74=-29300
SOLID STATE DEVICES
Solid-state power controllers for B~1 flight test
aT4=38575
SO0URD FIELDS
The jet density exponent issue for the necise of
heated subsonic jets
A7T4~-38393

SPIN STABILIZATIOR
Deployable flexible wentral fins for ase as an
emergency spin recovery device in aircraft
[ NASA=CASE~LAR-10753=-1] N74=30421
SPOILEES
Evaiuation of spoilers for light aircraft flight
path control
A74-39867
5-3h graphite/epoxy spoiler development progranm
[AD-779069] H74=-30013
STABILITY DERIVATIVES
perodyoanic analysis of different flight attitudes
of conventioral aircraft. XI - Aercdynamic
principles /herodynanics of the wing: Forces and
eonents of force of the air ip the case of
rectilinear flight at low Mach auxnbers/
A74=-38498
STREAK FOBCTIOKS (FLOIDS)
Flew tharough a cascade of aerofeils
AT74-39355
STRUOCTUERAL DESIGH
4 method for weight/cost trade—effs ic preliminary
air vehicle design :

[ SAWE PAPER 1017} AT4-39887
STBUCTORAL DESIGE CRITERIA
Aircraft structures designed to cost .
{ATIRA PAPER 74-962] AT4-38727

STROCTORAL STABILITY
Practical design of minimum weight aircraft
structures for strength and flutter requirements
[AIAA PAPER 74-9861}1 AT74-38743
STROCTURAL WEIGHT
Practical design of minimum weight aircraft
structures for strength and flutter requirements
[AIAR PAPER 74-966 ] A74-38743
Weight control amd bow we look at it —-- in
aircraft design and preduction
[SAWE FAPER 1094 aT4-39878
The €-5 weight control program and its influence
on structural efficiency
[SAWE PAPER 1008] L74-39880
*SWEEP' - An interdisciplinary approach ta a
structure weight estimating progranm

[SaWE PAPER 1016] L74-39886
Puselage basic shell weight prediction
[ $AKE PAPER 1019] A7T4-39889
STUBSORIC AIRCRAFT
Aerodynamic design of airfoil sections
A74=-33843
Dynamic flow distortion in subsonic air inlets
AT4-39987
Noise of advanced subsonic air transport systesms
a7u-40090

SUBSONIC FLOW
The jet density exponent issue for the nolse of
beated subsonic jets

A74-38393
SUCTIDN
Suction braking -=- in air cushiop landing systen
aircraft
[aTaa PAPER 74-968} A74-38733

SUPERSONIC AIRCEAFT
Conceptual design of a lift fan plus lift/cruise
fighter aircraft

[AIa2 PAPBR T4-969] ATU-33734
Aerodynanic design of alrfoil sections
A74-38544
3-D energy management for supersonic aircraft
A74-39472

& study of high temperature fuels and lubricants
oh supersonic aircraft/englne systen perforbaice
[ S48 PAPER 740473) ATu-39648
Single wing supersonic aircraft --~ with pivotal
attachment of airfoil

[RASA=-CASE-ARC-10470-3] N74-30414



SDPERSONIC COMBUSTIOR RAMJET ENGINES

SUPERSONIC COMBEUSTIION RAMJET ERGINES
Supersonic combustion ramjets
a4=39372
SUPERSONIC IWLETS
Three-disensional wave interactions im supersonic

intakxes
a74-39980
Mixed compressicn air intakes for operation at
Mach 2.2
A74-3159981
SUPERSONIC THANSPORIS
5.5.T. flight-profile optimisation
A74=-38158
hdvanced supersonic transpart desigo develioprents
[AIAL PAPER 74-987] A74-33744
Automatisps in supersanic transport
A74-395240

Performance proklems related teo installation of
future engines in both subsonic and supersonic
transport aircraft

AT4-39967
SUPERS0XIC TUREBIRES
4 concept for designing transonic blade cascades
A74-38930
Designing tramsonic turbine blades by the
hodograpk method
AT4-40002
SUBRYEILLARCE
surveillance in fliqght of aircraft systems
A74-35004
SWBFT WINGS

Effect of spanwise blowing on leading-edge vortex
bursting ¢f a highly swept aspect ratio 1.18
delta wing

[BASRE-TH-X-71987] H74=-29367
SYSTEM EFFECTIVENESS
Methodologies for predicting avionic systenm
capability and weight io CTOL apd ¥TOL
fightersattack aircraft 1975 to 1995
[SANE PABER 1002] AT4-39B877
SYSTEA PAILURBES
Surveillance in flight of aircraft systens
AT74-39004

SYSTEMS ENGINEERING
incremental grewth vehicle /IGY/ === hypersonic
research aircraft developaent technique

[AI2a PAPER 74=9E9] A74-38746
Weight estimates for Quiet/STOL aircraft
[SAWE PAPER 1001] AT74-39876
T
TAIL ASSEMELIES
Guidelines for selecting the parameters of a slab
tailplane
A74-38154

TABRGET ACQUISITION
A digital Mark XII IFF reply evaluator for the F-15
A74-38565
Functional copeand/control considerations for
ship-deployable tactical remotely-piloted
vehicle /REV/
274-39664
TECHNOLOGICAL PORECASTING
Air transport. Vvolume 3 --- Russian book an
rassenger airline operations

A74-38049
Bethodologies for predictibg avionic systen
capability and weight in CTOL and VTOL
fighter/attack aircraft 1975 to 1995
[ SANE FAPER 1002] A74-39877
Turbofan of the future
A74-4Q953
TBCHNOLOGY ASSBSSMENT
The low technology airship ==-- design for
mediup-range heavy payload transport
A74=-38459

Advanced supersonic transport design developments

[ATIAX PAFER 74-987] A74=-33744
Pighter requirements and developments
. L74=-387%3
Inside the 747 =-- aircraft desiqn and cperational
criteria
AT74-39381

TERAIBAL PACILITIES
Airborne Ka band satellite communications terainal
development
A74~38560

SOUBJECT INDEX

B STO0%L terminal area navigation systenm
[ HASA-TH-¥-62348]
TEST EQUIPMERNT
Test techniques and egquipment for the developrent
of aircraft engine ceomponents resistant to bird
ingestion

N74-30095

ATu-39742
THERMAL CYCLING TESTS
dircraft avionics environmental control analysis
procedures for optimized life cycle cast
AT4-39741
THERMAL ENVIRONHENTS
0il capning of metallic panels in thermal-acoustic
environments

[AIA2 PAPER 7U4-962] ATU-38740
THERMARL FATIGUE
Concorde and safety — DPesign, testing and
certificaticn
274=39050

THERMOPLASTIC RESINS
Advanced tooling technigues nsing a thermoplastic
campound
A74-398%8
THREE DIMENSIONAL FLOW
Three-dimensioral vwave interactions im superscaic
intakes
B74-39980
THROST VECTOR COHNTROL
Supercirculation effects induced by vectoring a
partial-span rectangular jet ==-=- for fighter
aircraft maneuverability
[AIAX PRPER 74=971]
TIME DIVISION MULTIPLEYING
Microwave dielectric wavequide data bus systen for
aircraft interior data transfer

474=-38736

A7u=38564
TINE LAG
Servomechanisns of aircraft instruments - Dynamics
of servomechanisms in the presence of dry
friction and retardation --- Russian book

AT4—-38043
TOCLING
Advanced tooling techniques using a thermoplastic
coapound
A74-354998
TOUCHDONE

Another look at landinrg and stopping criteria
[AZAA PAPER 74-956] A70-38722
TOVIKG
0H-1 ground handling wheel adapter bars for OHR-58

helicopters. Prototype design, fabricatiom, and

user test

[AD=-77B199] H7u-29616
TEADEQFFS

A method for weightfcost trade-offs in preliminary
air wehicle design
[SLWE PAPER 1017]

TEATLING EDGES
Axial flow measurements in trailing vortices

a7u-39887

A7U-38628
TEAJECTORY OPTINIZATION
Optinization of air routes with a view ta
ninipizing the risk of ¢ollision
A7u-3B098

TRENSAITTER RECEIVERS
Multiple channel same freguency repeater flight test
-—— for intra-aircraft voice coraunications
374-38556
TRANSORIC FLOR
Lapinar viscouns-inviscid imteractions at transonic

speeds
A7Ty-38622
A& concept for designing transonic blade casgades
a7u~-38930
Designing transcnic turbine blades by the
hodograph method
AT4-40002

TRANSPORT ATRCEAFT
Influence of runway traction on operation of jet
transport aircraft
[ATAA PAPER 74=-958] A7u-38724
Honlinear effects of spectrum loading on fatigue
crack growth in transport wings
[AIAA PAPER 74-984] A74-38742
Powered lift for longer field lengths and longer
rissions =-- for aircraft

[ SAE PAPBE 740502} A74-32650



SUBJECT INDEX

3 parametric analysis of transport aircraft systen
weiqhts and costs

[SA?E PAPEE 1024] A74-39891
A review of air transport noise
A74-40087
Noise of ajvanced subsonic air transport systems
A74~-40090

Assessment of the application of advanced
technelogies to subsonic CT0L transport aircraft
[RASA-CR=-132451] N74-29375

&nalysis of maneuverability effects on rotor/wing
design characteristics
[AD=T779448] N74-25401

Conceptual design studies of lift/cruise fans for
military tramsports
[NASA-CR-134636]

TUBRBINE BLADES
h concept for designing transonic blade cascades
A74-3B530

Evaluating and controlling erosion in aircraft

turbine engines

N74-3023%

A74-35749
Life enhancement of turbine blades
A74-39971
Designiay transonic turbine blades by the
hodograph nethod
AT4=-40002

TORBIFE ENGINES
Evaluating and controlling ercsion in aircrafi
turbine engines
A74-39749
TORBINE EXBAUST NOZZLES
Progress in core emgine and turbine noise technology
[AIAA PAPER 74-948] Ar74-~38719
TORBOFPAN BNGIKES
Progress in core engine and turbine noise technology
[ATa2 BAPER 74-948] A74=-38719
The CF6~6 engine - The first million hours
274-39965
Peaderliner engine installation -~ Trends and
preblems
A74-39968
Some aerodynamic design considerations for high
bypass ratio fans
A74-39939
The design acd development of an advanced annular
conbustor for c¢ivil application

A74-404800
Iopact testing on composite fan blades

ATu=u0502
Turbofan cf the Ffuture

R74-140853

Noise generated by quiet engine faans. 2: Fan A
--- peasurement of power spectra and sideline
perceived noise levels
[HASA-TH-I-3066 ]

TURBOJET BHGINES

The energy ¢risis of fuel and the procedures of

cruising flight

N74-30240

374-3831%
The Viper turbojet endines. I
A74~39418
Performance problems related to installation of
future engines in both subsonic and supersonic
transport aircraft

AT4-39967
TUBRBOMACHIBE BLADES
Inpact testing op composite fan blades
A74=40502
TOBRBOSHEAFTS
The design ard developwent of the Gem engine
AT4-1u0008

TURBULENCE EBFFECTS
Comparison of the influence of horizontal and
vertical qust interferences on alrcraft
longitudinal motion

[NASR-TT~F- 15801] NTa=-30425
TORBOLBHNT JETS
Contribution to the study of noise from jet
aircraft during f£light
) A74~39983

TRO DIMENSIONAL BODNDARY LAYER
Theoretical and experimental study of boundary
layer blowing at the hinge of a lift-augrenting
flap

[ONERZ, TP NO. 1367] AT4=38311

YORIICES

OHSTEADY FLOW
Instantaneous velocity measurements in the near
wake of a helicopter rotor
A74=38633
5tudy of unsteady flows around a pointed airfoil
by comformal transformation

a74-39300
Apalysis of noving body problems in aerodynaaics

A74-39346
Dynanic flow distortien in subsonic air inlets

AT4-39987

UTILITY AIRCHRAFT
The Dolphin airship with an undulating propulsica
systex and its wmany nses as crane and
operational aircraft
A74-38497

V)
¥/5TOL AIRCRAPT
perforrance problems related to installation of
future engines imn both subsenic and supersonic
transpert aircraft
A74-39967
¥Noise sonrces and their control in ¥/STOL aircraft
AT4=-40089
Conceptual design studies of lift/cruise fans for
military transports
[ NASR-CE-134636 ]
VARIARLE THERODST
Performance problems related to installatien of
future engipnes in both subsopic and supersonic
transpert aircratt

H74-30239

AT4-3895967
VELOCITY MEASUREMENT

Instantanecus velocity measurements in the near

wake of a helicopter rotor
AT4-38633
YERTICAL LANDING

Crossflow-induced flow distortion ard its
influence on the performance of a vertical axis
iifting fan
{ ME-73-4j}

VERTICAL TAKEQFF ALRCEAFT

Cenceptual design of a 1ift fan plus lift/cruise
fighter aircraft
[AIAd PAPER 74-3963]

Hethodologies for predicting avionic systen
capability and weight in CTOL and VIOL
fightersattack aircraft 1975 to 1995
[ SAWE PAPER 100G2] AT4-39877

Acoustic tests on a fan-in-wing model: Effects of
an extended inlet

A74=-40303

AT4-38734

[NRC-13898] H74~29376
Navigation and guidamce requirenments for

coppercial VIOL operations

[ HASA=-CR=132423) H74-30093

YIBRATION DAMPING
Vvibrations and stability of a helicopter with a
two~blade main rotor

ATU-40006
YIBRATION EBSTS
An analysis of wibration diagnostics for
belicapter power trains
A74-39198

VIDEQ DATa
Functional command/control considerations for
ship-deployable tactical remctely-piloted
vehicle /REV/
A74=39664
VISCODS FLOW . .
Laminar visceus—inviscid interactions at transonic
speeds
A74-38622
YOICE COMNONICATION
Multiple channel sane freguency repeater flight test
--— for intra-aircraft wvoice comounications

AT4-38556
VORTICES
Bxial flow measurements in trailing vortices
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